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FOREWORD 


The  general  business  depression  which  dominated 
American  life  following  the  boom  years  of  1926-29  was 
characterized  by  a  cessation  of  residential  building 
activities  along  with  the  decline  of  other  busmess. 
Attempts  were  made  from  1931  on  to  produce  more 
healthy  conditions,  so  that  a  revival  might  come  about. 
Private  industry  alone,  Government  alone,  and  Govern- 
ment and  industry  together — all  have  attempted  to 
raise  the  volume  of  home  construction.  All  these 
efforts  have  resulted  in  progress  but  still  fall  far  short  of 
actually  producing  the  number  of  new  houses  needed. 

The  National  Resources  Committee  has  been  throwni 
in  contact  with  these  problems  from  time  to  time  in 
connection  with  various  studies.'  Durmg  1936-37  the 
Committee  felt  the  necessity  for  securing  more  detailed 
information  concerning  a  number  of  phases  of  the  prob- 
lems closely  related  to  housing.  Technicians  in  the 
various  branches  of  the  Government  were  asked  to 
present  monographs  touching  these  particular  prob- 
lems. Naturally  the  men  who  prepared  these  docu- 
ments drew  on  their  own  experience  and  presented  their 
personal  views  which  in  no  way  represent  the  opinions  of 
the  agencies  with  which  they  are  connected. 

It  was  intended  originally  to  try  to  develop  from  these 
individual  contributions  a  comprehensive  report  on  the 
subject  of  housing.  The  natural  variety  of  opinions 
and  approaches  to  the  subject  as  a  whole  has  made  a 
single  report  difhcidt  to  complete  at  the  present  stage 
of  the  study.  Because,  however,  certain  of  the  indi- 
vidual contributions  are  timely  in  nature  and  also 
afford  valuable  material  for  technicians  in  the  field,  it  is 


felt  desirable  to  make  some  of  them  available  as  soon 
as  possible  in  the  form  of  technical  reports.  It  should 
be  held  clearly  in  mind  that  these  are  individual  ex- 
pressions and  that  the  opinions  stated  are  those  of  the 
authors  and  that  the  National  Resources  Committee  is 
not  responsible  for  such  opinions. 

The  six  monographs  contained  within  these  covers 
have  no  continuity  and  are  related  to  each  other  only  in 
that  they  each  discuss  some  phase  of  the  housing  prob- 
lem. The  contributions  of  Messrs.  Bigger  and  Crane 
make  available  some  new  materials  from  Government 
experience  in  planning  of  large-scale  housing  projects. 
Mr.  Blouke  discusses  "small  houses"  which  are  a  prim- 
ary concern  of  a  majority  of  American  families.  Messrs. 
Kreps  and  Evans  have  undertaken  the  difficidt  task  of 
discussing  the  highly  controversial  subjects  of  material 
costs  and  labor  costs.  It  is  regretted  that  it  has  been 
impossible  to  bring  the  discussion  and  statistical  mater- 
ial more  nearly  to  the  date  of  release.  Mr.  Thompson 
has  brought  to  the  subject  of  building  regulation  and 
codes  a  mature  judgment  derived  from  a  rich  experi- 
ence at  the  National  Bureau  of  Standards.  All  of  these 
men  have  drawn  on  close  contacts  with  materials  which 
they  have  discussed.  As  in  the  two  previous  mono- 
graphs, these  contributions  are  made  available  with  the 
hope  of  creating  a  better  understanding  of  the  multi- 
tude of  problems  which  must  be  solved  if  we  are  to  have 
better  housing. 


I  Cf.  Technological  Trends  and  Nalional  Policy ,  Our  Cities — Their  Role  in  the  National 
Economy,  Farm  Tenancy,  Problems  of  a  Changing  Population  and  Consumer  Incomes 
in  the  United  States,  etc. 


October  22,  1938. 
Mr.  Frederic  A.  Delano,  Chairman,  Advisory  Committee, 
National  Resources  Committee, 
Washington,  D.  C. 
«SPe.\r  Mr.  Delano: 

The  Industrial  Committee  transmits  herewith  the  third  of  a  series  of  monographs  on  housing  prepared  at  the 
7.^    request  of  the  President  by  numerous  collaborators  from  various  agencies  and  assisted  by  a  technical  staff. 
^^  A  study  in  this  field  was  recommended  by  the  Industrial  Committee  last  spring,  in  connection  with  investiga- 

^5w;  tions  of  the  larger  problems  of  the  construction  industry.     A  subcommittee,  consisting  of  Thomas  C.  Blaisdell,  Jr., 
Lauchlin  Currie,  and  C.  R.  Chambers  (resigned  Aug.  1,  1937),  outlined  the  proposal  and  has  given  advice  in  the 
/v^    preparation  of  the  reports  under  Mr.  Blaisdell's  direction. 
Sincerely  yours, 


Thomas  C.  Blaisdell,  Jr.,  Chairman 


Lauchlin  Currie 
Charles  W.  Eliot,  2d 


mordecai  ezekiel 
Leon  Henderson 


isador  lubin 
Gardiner  C.  Means 
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View  o(  Old  Harbor  Village,  Public  Works  Administration  housing  project  facing  Columbus  Park  and  the  Old  Harbor,  Boston,  Mass. 

The  33-acre  site  on  Old  Colony  Avenue  contains  3-story  apartments  and  2-story  group  houses,  aggregating  3,860  rooms  and  providing  for  1,016  families.  This,  the  second- 
largest  Works  Progress  Administration  project  in  the  country,  shows  a  larger  land  coverage  ard  denser  population  than  some  others,  justified  by  the  planners  because  of  the 
adjacent  pubhc  recieation  area.  The  latter  includes  playground  facilities,  athletic  facilities,  stadium,  bathhouse,  and  bathing  beach.  Eighty  percent  of  the  apartments  have  a 
view  of  the  harbor. 


View  of  Lockefield  Garden  Apartments,  Public  Works  Administration  housing  project  at  Indianapolis,  Ind. 

The  chevron  type  plan  in  this  project  presents  the  maximum  benefits  of  light,  sunshine,  and  air.    The  3-  and  1-story  apartments  and  2-story  row  houses  contain  2,538  rooms 
and  provide  for  748  families. 


LOCATION    FACTORS    IN    HOUSING    PROGRAMS 

By  Jacob  Crane  ' 


Conclusions  and 
Recommendations 

1.  For  this  review  of  location 
factors,  primary  consideration  is 
given  to  metropolitan  districts; - 
to  the  early  future;  to  a  simpli- 
fied classification  of  categories  of 
location;  and  to  the  influence  of 
location  upon  the  character  of 
housing  and  upon  the  cost  of  housing,  particularly  upon 
the  total  monthhj  cost  to  the  occupant  families. 

2.  The  first  cost  of  land,  ready  to  use,  generally  con- 
stitutes from  10  to  25  percent  of  the  total  capital  cost 
per  dwelling,  complete  with  land  and  utilities. 

3.  The  interest  and  amortization  charges  on  land  for 
housing  generally  constitute  from  5  to  12  percent  of  the 
total  monthly  cost. 

4.  Reducing  the  per-family  cost  of  land  by  50  percent 
by  doubling  the  number  of  families  per  net  acre  gen- 
erally reduces  the  total  monthly  cost  by  only  2  to  6 
percent. 

5.  The  location  of  housing  influences: 

a.  The  cost  of  land. 

b.  The  type  of  project  and,  hence,  other  costs  and 
livability. 

c.  The  cost  and  quality  of  utilities  services. 

d.  The  cost  of  taxes. 

e.  The  cost  of  municipal  and  community  services 
generally. 

/.  The  cost  of  interest  and  amortization. 

g.  The  cost  of  transportation. 

A.  The  cost  of  construction. 

i.  The  cost  of  insurance. 

j.  The  cost  of  maintenance  and  operation. 

6.  For  low-income  housing  the  first  cost  of  land,  as 
charged  to  the  project,  should  generally  not  exceed 
$20,000  per  net  acre  or  50  cents  per  square  foot,  ready 
to  use;  the  "normal"  range  lies  between  10  and  30 
cents  per  square  foot. 

7.  Location  and  the  cost  of  land  tend  to  control 
building  density.  The  optimum  density,  all  things 
considered,  ranges  from  10  to  25  families  per  net  acre 
of  building;  land. 


The  primary  thrust  of  the  argument  of 
this  section  is  the  necessity  for  thoroughly 
analyzi^ig  a  particular  housing  project  as 
it  will  be  when  completed  in  order  to 
decide  on  location.  The  platitude  that 
housijig  should  he  built  where  zvorkers 
must  work  is  given  real  meaning. 


'  Jacob  Crane  is  .\ssistant  Administrator  and  Director  o(  Project  Planning,  V.  S. 
Housing  Authority.  At  the  time  this  section  was  in  preparation  he  was  not  con- 
nected with  the  U.  S.  Housing  Authority.  He  has  worked  as  a  consulting  engineer 
with  the  National  Resources  Committee,  the  Housing  Division  of  the  Public  Works 
Administration,  Federal  Housing  .Administration,  and  Farm  Security  Administra- 
tion (Resettlement  .Administration). 

!  The  New  York  City  situation  constitutes  a  special  case  and  some  of  the  conclu- 
sions reached  here  do  not  apply. 


8.  For  smaller  projects  the  op- 
timum sites  are  generally  situated 
in  the  outer  portionsof  the  central 
city  and  its  suburbs. 

9.  For  very  large  projects 
(over  1,200  units)  the  garden 
city  or  garden  suburb  ofl^ers  an 
excellent  type  of  location  and 
development,    provided    other 

important  criteria  are  met. 

10.  Federal  aid  is  suggested  for  the  advance  acquisi- 
tion of  metropolitan  land  reserves,  which  would  be 
available  for  many  purposes,  including  housing  projects 
and  garden  suburbs. 

1 1 .  The  occupied  slum  site  is  at  present  generally  not 
suitable  for  new  private  low-income  housing  develop- 
ments, nor  for  public  housing  except  where  land  costs  are 
less  than  50  cents  per  square  foot  or  where  policy  justifies 
writing  off  by  subsidy  any  excess  above  that  range. 

12.  Except  for  the  courageous  slum-site  program  of 
the  P.  W.  A.  Housing  Division,  the  great  preponderance 
of  recent  house  building,  both  private  and  public,  in 
this  country  and  in  most  of  the  European  countries,  has 
been  placed  upon  outlying  vacant  sites. 

13.  Metropolitan  regional  planning  is  fundamental  to 
successful  housing  programs,  private  and  public.  It 
is  suggested  that  the  Federal  agencies  concerned  with 
housing  and  with  local  public  works  join  forces  to 
assist  in  the  strengthening  of  metropolitan  regional 
planning. 

14.  Measures  are  urgently  needed  to  check  "wild  cat" 
subdividing  and  to  facilitate  or  compel  the  pooling  of 
property  in  defunct  subdivisions  and  in  blighted  areas. 

15.  The  repossession  of  tax-reverted  land  and  the 
utilization  of  suitable  vacant  lots  left  over  after  a 
boom  oft'er  many  suitable  locations  for  houses  and 
housing  projects 

16.  The  location  factors  cannot  be  separated  but 
must  be  considered  in  the  light  of  all  the  other  factors 
with  which  location  is  interrelated.  A  project  has  to 
be  figured  all  the  waj*  through,  and  the  various  alter- 
natives appraised,  before  location,  along  with  the  other 
major  elements,  can  be  sensibly  determined. 

17.  In  the  past,  the  flood  of  wasteful  subdivisions 
and  of  jeny-built  projects  has  overwhelmed  attempts 
to  rationalize  the  production  of  housing.  The  task 
of  reorganizing  the  processes  by  which  housing  is 
provided,  including  the  land  factors,  cannot  be  achieved 
overnight.     However,  the  present  impasse  in  the  pro- 
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duction  of  houses  seems  to  offer  an  opportunity  to 
introduce  more  economic  practices  in  land  development, 
house  building,  and  city  buUding. 

The  Problem 

For  examining  the  factors  of  location,  the  metropoli- 
tan regions  are  given  primary  consideration.  In  these 
regions  there  lived  in  1930  approximately  six  times  as 
many  persons  as  there  were  in  all  other  urban  places 
in  the  United  States  having  more  than  5,000  popula- 
tion.^ The  metropolitan  districts,^  moreover,  have 
shown  the  greatest  increase  in  number  of  families 
and  hence  the  greatest  demand  for  houses.  With  some 
exceptions,  the  evidence  points  to  an  immediate  general 

3  From  the  1930  Census  of  Populati  m:  Metropolitan  districts,  population  54,753,645; 
all  other  incorporated  places  above  5,000,  population  9,483,588. 
•  National  Resources  Committee,  Our  Cilies.    Government  Printing  Office.  1936, 
p.  33-35. 


FiGUHE  1.— Distribution  of  jobs  in  principal  employment  areas,  Cbicago  and 
environs,  1935. 

Three-fourths  of  the  jobs  are  widely  distributed  in  the  metropolitan  area;  one- 
fourth  are  situated  "downtown,"  and  diffusion  outward  continues.  At  present 
many  workers  live  long  distances  from  their  work,  and  "cross-hauling"  in  all  large 
cities  constitutes  a  great  drain  in  time,  energy,  and  money.  The  redistribution  of 
housing  in  relation  to  employment  can  be  fostered  in  the  plaiming  of  housing  devel- 
opments. 

Less  than  half  of  the  55-square-mile  downtown  "blighted  area"  in  Chicago  could 
accommodate  300,000  to  400,000  families  at  a  density  of  20  families  per  net  acre,  or  less. 
Accordingly,  all  downtown  workers  who  chose  to  live  close  in  could  be  accommodated 
in  a  relatively  open  development,  if  the  rebuilding  were  planned  to  meet  the  need 
rather  than  to  support  the  "expectation  value"  of  property. 


continuance  of  this  metropolitan  growth.  Further,  in 
the  smaller  towns  and  cities,  the  location  factors  for 
housing  are  less  significant,  since  distances  and  land 
costs  are  relatively  much  less. 

Within  metropolitan  areas  houses  may  be  built  in 
slum  and  blighted  locations,  or  on  vacant  lands  inside 
of  or  immediately  adjacent  to  the  city  or  its  suburbs, 
or  on  new,  totally  undeveloped  outlying  suburban  sites. 
While  these  three  tj'pes  of  location  are  often  not  sharply 
defined  on  the  ground,  they  do  represent  the  three 
broad  categories  among  which  a  choice  must  generally 
be  made  for  every  house-building  project,  and  the 
location  problems  are  clarified  by  analyzing  them  in 
this  way. 

We  deal  here  mainly  with  the  period  of  the  next 
15  or  20  years.  Wliile  present  projects  should  provide 
houses  which  will  continue  to  be  habitable  throughout 
their  physical  life,  the  formulation  of  policies  and  pro- 
grams beyond  the  next  decade  or  two  is  obscured  by 
relatively  unpredictable  changes  in  purchasing  power; 
in  the  distribution  of  industry;  in  the  distribution  and 
rate  of  increase  of  the  population;  in  transportation; 
in  techniques  of  building  construction;  in  the  physical, 
social,  and  governmental  organization  of  urban  and 
metropolitan  areas;  and  in  the  responsibilities  of  gov- 
ernment. We  can,  however,  in  the  light  of  present 
knowledge,  reasonably  attempt  to  understand  the 
situation  of  the  present  and  of  the  relatively  early 
future — the  period  during  which  the  enormous  current 
housing  shortage  will  probably  be  met  through  various 
activities. 

Like  other  factors,  the  location  for  housing  becomes 
a  problem  only  when  considered  in  terms  of  cost  and 
of  "livability,"  in  terms  of  meeting  the  monthly  costs 
which  the  lower-income  half  or  two-thirds  of  the  urban 
population  can  pay  and  at  the  same  time  providing  at 
least  the  minimum  American  standard  of  healthful, 
convenient  shelter. 

Influence  of  Location  Upon 
Cost  and  Quality  of  Housing 

It  should  be  made  clear  that  the  term  "cost  of 
housing"  is  used  here  to  mean  the  total  annual  or 
monthly  cost,  including  interest  and  amortization  on 
the  investment,  commissions  and  mortgage  insurance, 
full  normal  taxes,  maintenance  and  normal  replace- 
ments, management,  the  utility  services  (water,  elec- 
tricity, gas),  heating,  and  special  assessments  for  such 
items  as  street  paving  and  sewers.  For  certain  com- 
putations there  has  also  been  included  the  cost  of 
essential  transportation  paid  out  of  pocket  for  going 
to  and  from  places  of  employment,  this  element  being 
always  important  in  determining  location,  and  often 
controlling  the  choice  of  site.  In  tliis  way,  we  can  most 
readily  discover  the  relationship  between  the  factors 
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of  location  and  the  other  factors  which  make  for 
greater  or  lesser  costs  and  desirability. 

In  considering  the  first  cost  of  the  land  itself,  there 
is  included  the  cost  of  those  local  improvements  which 
go  to  make  the  land  "ready  to  use" — the  street  pave- 
ments, water  mains,  sewers,  street  sidewalks,  etc. — 
the  elements  which  are  ordinarily  included  in  the  pur- 
chase price  of  an  unincumbered  lot  ready  for  the  build- 
ing operation. 

Land  in  metropolitan  regions,  ready  to  use  for  houses, 
at  the  present  time  generally  ranges  in  purchase  price 
from  $2,000  to  $200,000  per  net  acre.  The  lower  limit 
represents  the  category  of  outlying  vacant  land  with. 
very  modest  street  improvements;  the  upper  range 
represents  the  category  of  sites  in  densely  occupied 
sections  of  the  large  cities.  Generally,  the  outlying 
lands  have  been  considered  too  remote  to  attract  the 
multitudes.  The  price  of  close-in  lands  reflects  the 
complex  of  beliefs  that  almost  all  such  sites  can  be  and 
will  continue  to  be  used  for  commercial  operations  and 
for  crowded  apartment  houses  and  tenements.  Im- 
provement in  transit  facihties  and  the  suburbanization 
of  commerce  and  industry  are  destroying  the  basis  for 
these  behefs.^  Meanwhile,  the  high  prices  put  upon 
close-in  land  constitute  a  controlling  element  in  the 
sequence  which  produces  slums  and  retards  their  recon- 
struction on  Uvable  standards. 

By  virtue  of  the  fact  that,  in  nearly  all  residential 
construction,  the  number  of  house  units  placed  on  the 
land  increases  more  or  less  proportionately  with  the 
purchase  price  of  the  site,  the  cost  of  the  land  per 
dwelling  falls  within  a  much  narrower  range. 

The  first  cost  of  land,  ready  to  use,  traditionally  con- 
stitutes from  10  to  25  percent  of  the  total  capital  cost 
of  the  complete,  unfurnished  housing  unit.  For  single- 
family  houses,  which  still  make  up  the  great  preponder- 
ance of  urban  dwelhngs  and  of  residential  construction 
in  the  United  States,  developers  consider  that  the  lot 
ready  to  use  shoidd  properly  represent  in  the  neighbor- 
hood of  20  percent  of  the  total  cost  of  the  house  and  lot. 

Correspondingly,  the  capital  charges  on  the  cost  of 
the  site  represent  something  in  the  order  of  10  to  25  per- 
cent of  the  total  capital  charges,  although  this  ratio  is 
often  obscured  by  the  widety  varying  manner  in  which 
the  cost  of  land  is  written  into  a  house-building  project. 

When  we  consider  the  portion  of  total  monthly  cost 
which  goes  to  pay  the  fixed  charges  on  the  first  cost  of 
the  land,  the  showing  is  quite  different,  since  the  capital 
charges  represent  only  part  of  the  total  monthly  cost.' 


*  For  a  summation  of  many  recent  studies  see  Our  CilifSt  Xational  Resources  Com- 
mittee, Government  Printing  Office,  June  1937. 

'  In  formulating  housing  programs  it  should  be  constantly  emphasized  that  a  reduc- 
tion in  capital  cost  translates  itself  into  monthly  saving  at  only  the  interest  and 
amortization  rate  applied  to  the  capital  saving,  while  economies  in  maintenance, 
transportation,  heat,  etc.,  represent  equivalent  direct  savings  in  monthly  cost. 
Further,  cheaper  construction  requires  more  maintenance  and  may  be  more  costly 
per  month. 


3 

Table  I. — Per-family  cost  of  land  ready  to  use,  expressed  as  an 
approximate  percentage  of  total  first  cost  of  land,  building,  and 
landscaping 

Type  of  development:  Percent 

Private  small  house-and-lot  development 1 5-25 

Tenement  development  on  ".$2  land"  at  60  families 

per  net  acre  and  $-1,500  per-family  building  cost..         25 

Milwaukee  P.  W.  A.  housing  project,  Parklawn 10 

Milwaukee   suburban    resettlement   project,    Green- 
dale 20 

Detroit  P.   W.   A.  housing  project,   Brewster   (slum 

clearance) 14 

A   large-scale   middle-class   project   in    Washington, 

D.  C,  district 19 

Thus,  if  capital  charges  constitute  half  of  the  total 
monthly  cost,  and  taxes,  maintenance,  utihties  services, 
heat,  etc.,  the  other  half  (the  ratio  varies- from  30-70 
to  70-30),  and  if  capital  charges  on  the  land  ready  to 
use  represent  15  percent  of  the  total  capital  charges, 
the  "monthly  land  cost"  amounts  to  only  7K  percent 
of  the  total  montlily  cost.  By  loading  twice  as  many 
families  on  the  same  land  area,  this  step,  considered 
by  itself,  will  reduce  the  total  monthly  cost  per  family 
by  less  than  4  percent.  This  elementary  computation 
is  fundamental  in  housing  economics. 

Cost  of  utilities  services. — The  monthly  cost  of  elec- 
tricity, water,  gas,  garbage  collection,  etc.,  varies  in 
different  locations.  There  is  no  general  rule  to  guide 
in  selection  of  a  site,  but  the  facts  should  be  gathered 
and  set  in  with  the  other  cost  figures.  The  quality  of 
these  services  also  varies  widely.  For  example,  a 
relatively  cheap,  hard  water  is  often  both  incon- 
venient and  expensive  to  the  householder,  who  must 
soften  it  with  a  domestic  softener  or  with  soap.  The 
type  of  housing  project  also  influences  the  cost  and 
quality  of  these  services,  and,  as  discussed  later,  the 
location  of  a  project  critically  affects  the  type  of  hous- 
ing. The  P.  W.  A.  Housing  Division  and  the  Suburban 
Resettlement  Division  of  the  Resettlement  Adminis- 
tration generally  procured  relatively  very  low  rates  for 
electricity  purchased  at  wholesale  and  distributed  on 
an  unmetered  basis.  The  low  rate,  in  turn,  makes  it 
possible  to  take  advantage  of  the  great  convenience  of 
electric  cooking  stoves  and  other  electric  household 
appliances.  By  and  large,  utilities  services  are  likely 
to  be  less  expensive  when  taken  from  existing  munici- 
pal plants  than  when  taken  from  facilities  newly  devel- 
oped for  totally  detached  sites. 

Taxes. — Taxes  and  taxation  policy  vary  widely  in 
different  locations.  Again,  there  is  no  general  guide 
except  the  suggestion  that  the  taxes  (not  the  tax  rate) 
and  the  qualitj'  of  the  governmental  services  be  entered 
into  the  computations  by  which  total  monthly  cost  and 
quality  finalh'  dictate  the  choice  of  a  site.  Sometimes 
prevailing  tax  rates  are  deceptive.  A  low  State  and 
local  public  debt  and  relatively  high  taxes  may  be  more 
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favorable  over  a  period  of  years  than  the  converse, 
which  some  day  will  require  higher  taxes  to  clear  up  the 
debts.  The  suburban  towns  are  probably  most  favor- 
able from  the  standpoint  of  current  tax  costs;  the  new 
isolated  small  garden  suburb  probably  faces  the  highest 
tax  costs  for  equivalent  services.^ 

General  community  costs. — A  large  and  increasing 
portion  of  our  earnings  fi'om  productive  labor  goes  to 
carry  the  costs  of  governmental  and  community  services. 
These  community  costs  include  governmental  adminis- 
tration, police  and  fire  protection,  health  and  hospital 
services,  correctional  and  charitable  institutions  and 
agencies,  education,  recreation  facilities,  maintenance 
of  the  vast  physical  plant  wluch  is  operated  by  our 
government,  and  many  other  items.  The  manner  in 
which  a  metropolitan  district  is  built  up  vitally  affects 
all  these  costs,  quite  apart  from  the  other  elements  of 
efficiency  or  waste  in  community  operation.  This  is  an 
extremely  complicated  matter,  but  two  major  elements 
will  illustrate  its  over-all  potency. 

It  seems  to  be  established  as  a  fact  that  slum  li\"ing 
conditions  contribute  to  the  public  and  private  costs 
required  to  meet  ill  health,  delinquency,  crime,  vm- 
productiveness,  fire  losses,  etc.,  all  in  part  attributable 
to  the  relatively  dark,  crowded,  insanitary  housing  in 
such  areas.  It  is  probably  not  possible  to  isolate  the 
proportion  of  these  costs  wliich  is  due  to  the  slum 
housing  and  the  proportion  which  would  not  be  elimi- 
nated by  the  substitution  of  good  housing,  for  disease, 
delinquency,  crime,  etc.,  are  common  manifestations 
of  povert}',  wherever  housed.  Further,  the  showing 
that  slum  districts  carry  in  tax  yield  less  than  their 
share  of  governmental  service  costs  is  not  conclusive, 
since  the  tax  yield  is  most  directly  a  function  of  the 
capacity  of  slum  dwellers  to  pay,  wherever  and  how- 
ever housed.  Nevertheless,  the  slums  themselves  are 
a  real  community  liability,  and  the  building  of  more 
slums  wUl  inevitably  increase  the  liability. 

Thin,  scattered  development  also  is  expensive  for 
the  community.  Even  if  the  houses  themselves  are 
altogether  satisfactory,  the  overextension  of  streets 
and  utilities  and  of  the  police,  fire,  educational,  recrea- 
tional, and  health  services  costs  more  in  the  outlay  of 
public  funds  per  family  than  does  a  more  continuous  de- 
velopment which  utilizes  the  public  facilities  more  fully. 

From  this  standpoint,  and  in  the  light  of  our  present 
knowledge  of  efficient  city  building,  the  optimum  pat- 
tern is  that  represented  by  a  density  of  population  in 
the  range  of  10  to  25  families  per  net  acre  of  built- 
up  residential  area,  with  perhaps  one-third  to  one-half 
of  the  gross  built-up  urban  land  area  devoted  to  streets, 
parks,    public   institutions,    industry,    and    commerce. 

'  Until  such  time  as  they  are  further  developed,  the  curtailed  suburban  resettle- 
ment projects,  with  only  600  to  900  families,  must  necessarily  carry  heavy  taxes 
to  meet  the  cost  of  the  community  public  services. 


Here  we  encounter  an  important  consideration.  Our 
metropolitan  districts  are  now  physically  so  organized 
that,  bj'  and  large,  the  basic  services  are  spread  out  to 
accommodate,  within  the  areas  now  served,  the  whole 
metropolitan  population,  at  densities  not  greater  than 
those  tentatively  quoted  above  as  an  optimum.  Only 
minor  additional  areal  expansion  of  the  public  services 
is  required  to  provide  sites  for  all  present  and  pro- 
spective metropolitan  populations,  at  an  approximate 
densitj'  of  20  families  per  net  acre. 

It  may  be  asserted  with  some  confidence  that,  with 
few  exceptions,  no  permanent  community  economies 
will  be  achieved  by  low-income  residential  develop- 
ment either  above  or  below  the  range  of  10  to  25  families 
per  net  acre  of  built-up  area. 

On  available  10-  to  50-cent  land  and  in  the  density 
range  quoted,  the  land  cost  per  imit  is  low,  the  appro- 
priate tj'pe  of  development  permits  relatively  inexpensive 
construction  per  unit  of  livability  and  a  high  degree  of 
tenantmaintenance,whichis  very  important,  and  thegen- 
eral  community  costs  will  tend  to  be  favorably  affected. 

All  told,  general  community  costs  are  high,  and  they 
are  rising,  particularlj^  in  metropolitan  areas.  Two 
most  important  measures  to  check  the  continued  rise 
of  these  costs  and  to  bring  them  back  into  balance  are 
mature  metropohtan  regional  planning  and,  well-con- 
sidered programs  for  new  low-income  housing  at 
rational  densities  on  the  land. 

Interest  charges. — In  slum  and  blighted  neighbor- 
hoods, interest  charges  tend  to  be  higher  and  amortiza- 
tion periods  shorter  than  in  new,  open  districts.  The 
zoned,  restricted,  apparently  stable  residential  district, 
with  satisfactory  utilities  and  transportation  service,  is 
usually  least  costly  in  interest  and  amortization.  This 
is  a  matter  of  considerable  importance.  A  reduction 
of  only  1  percent,  say  from  6  to  5  percent,  in  the  an- 
nual charges  for  interest  and  amortization  eft'ects,  in 
the  typical  situation,  a  larger  saving  in  monthly  cost 
than  can  be  made  by  doubling  the  number  of  families 
on  the  site  in  order  to  reduce  by  50  percent  the  original 
land  cost  per  famdy. 

Transportation  costs. — The  monthly  cost  of  going  to 
and  from  work  varies  with  the  location  of  the  residence 
in  relation  to  places  of  employment,  and,  for  famihes 
with  incomes  up  to  $1,600  per  year,  ranges  from  little 
or  nothing  up  to  about  $10  per  family'  per  month. 
Reducing  the  first  cost  of  a  house  and  lot  from  $5,000 
to  $4,000,  at  5  percent  per  year  for  interest  and  amorti- 
zation, saves  only  $4  per  month  on  capital  charges. 
A  saving  of  15  cents  per  day  per  family  in  average 
transportation  costs  is  approximately  equivalent. 

One  extra  mile  of  auto  haul,  at  3  cents  per  mile, 
and  at  an  average  of  one  and  one-half  romid  trips  per 
day  per  family,  costs  $27  for  a  300-day  year,  which, 
capitaUzed  at  5  percent,  is  equivalent  to  a  capital  invest- 
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ment  of  $540.  In  other  words,  on  this  basis,  the  cost  of 
land  ready  to  use  for  housuig  could  be  $540  more  per 
family  if  it  avoided  1  extra  mile  of  automobile  travel. 

The  time,  cost,  convenience,  and  relative  agreeableness 
of  transit  constitute  controlling  factors  in  metropolitan 
growth  and  in  housing  programs.  The  development 
of  rapid  transit,  the  automobile,  the  elevated  highway, 
and  the  freeway  are  potent  forces  in  the  spread  of  indus- 
try and  of  housing  in  metropolitan  areas.  They  are 
rapidly  reshaping  our  cities.  They  are  slowly  recasting 
land  values  in  older  sections. 

Building  codes. — Big  city  building  codes  tend  to  be 
more  restrictive  and  more  "political;"  and,  accordingly, 
housing  located  in  suburban  areas  can  sometimes  be 
built  less  expensively,  without  violation  of  good  stand- 
ards. 


Wage  rates. — Likewise,  wage  rates  tend  to  be  lower  in 
some  suburban  areas  than  within  the  large  cities.  While 
it  is  not  considered  that  the  solution  of  the  housing 
production  problem  lies  in  reduced  annual  building- 
trades  wage  rates,  it  is  nevertheless  true  that,  where 
living  costs  are  lower  for  construction  workers  who 
live  in  the  outer  portions  of  metropolitan  districts, 
wages  may  also  be  lower  without  sacrifice  by  the  worker. 

Fire  insurance  constitutes  a  minor  item.  The  rates 
are  generally  lowest  in  suburban  towns  and  higher  in 
congested  areas  and  in  undeveloped  areas  without 
adequate  fire  protection. 

Delivery  oj  materials,  an  element  in  the  cost  of  building, 
is  generally  less  costly  outside  of  the  congested  areas 
but  more  costly  again  in  isolated  sections  at  a  distance 
from  railroad  service. 


^ 


NEW  POPULATION  1920-1930 

AND  AREA  SERVED  BY  PUBLIC 

WATER  SUPPLY 

ENVIRONS  OF  ST  LOUIS. 


AREA  SERVED  BY  PUBLIC  WATER  SUPPLY 


•   EACH  DOT  REPRESENTS'500  PERSONS 


FROM  THE  ST  LOUIS  REGIONAL  PLANNING  COMMISSION  REPORT 


Figure  2. — New  population  1920-30  and  area  served  by  public  water  supply,  environs  of  St.  Louis. 
Extension  of  public  water  supply  helps  to  make  possible  the  diffusion  of  residential  development  outside  the  central  city  but  within  the  metropolitan  area. 
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Relationship  betiveen  location,  type  of  housing,  and 
costs. — In  rounding  out  the  examination  of  tlie  influence 
of  location  upon  the  cost  and  quahty  of  housing,  we 
return  to  some  of  the  points  raised  at  the  beginning  of 
this  section.  The  price  paid  for  the  land  ready  to  use  in 
considerable  measure  dictates  the  type  of  housing  pro- 
vided and,  in  turn,  the  monthly  costs  and  the  livability  of 
the  houses.  As  the  cost  of  the  land  goes  up,  the  devel- 
oper seeks  to  compensate  by  reducing  the  other  ele- 
ments of  cost.  On  high-priced  land  he  turns  to  the 
apartment  house  or  the  tenement.  By  so  doing,  the 
first  cost  of  the  land  and  the  capital  charges  on  the  land 
per  family  are  reduced.  Then  it  is  discovered  that 
"fire  resistant"  construction  maybe  required  for  multiple 
dwellings,  adding  to  building  cost;  and  that  halls  and 
stairways  and  heating  plants  and  grounds  require  more 
project  maintenance  than  for  the  tenant-operated  or 
owner-operated  dwelling  unit,  adding  to  the  operation 
costs.  At  once,  the  tendency  is  to  cut  down  the  size  of 
the  apartment,  cut  down  the  size  of  halls  and  stairs, 
cut  down  the  area  of  open  ground,  put  in  stove  heat — 
critically  to  reduce  standards  and  livability,  without 
actually  reducing  the  total  monthly  cost  proportionately. 
Private  developers  realize  this  impasse  into  which  they 
are  led  by  high-priced  land,  and,  with  industry  moving 
outward  and  transit  facilities  rapidly  improving,  the 
very  great  preponderance  of  privately  built  housing 
goes  out  to  less  expensive  locations. 

For  low-income  housing  there  are  usually  other  more 
economical  alternatives  than  that  of  piling  apartments 
up  on  high-priced  land. 

Comparing  Three  Types  of  Location 

As  an  illustration  of  the  weight  of  the  factors  of 
location,  there  follows  a  computation  on  hypothetical 
projects  in  each  of  three  principal  categories;  a  slum 
site,  a  site  on  vacant  land  within  or  adjacent  to  a 
city  in  the  metropolitan  region,  and  an  outlying  vacant 
suburban  site  where  no  development  e.xisted  previously. 
The  choice  generally  lies  among  these  three  types  of 
location,  or  variations  of  them. 

(a)  A  slum  site  at  $1.50  per  square  foot  ready  to 
use;  two  and  three-story  apartment  houses,  fireproof, 
averaging  four  rooms  per  unit;  1,600  square  feet  of 
net  land  area  per  family;  central  heat  and  hot  water; 
wholesale  electricity;  walk  to  work;  considerable  com- 
munity maintenance  of  grounds. 

(6)  A  site  on  the  outskirts  of  a  sizeable  central  city; 
land,  ready  to  use,  at  25  cents  per  square  foot  of  net 
area;  single,  twin,  and  row  houses  of  frame  or  masonry, 
average  five  rooms  each;  lots  at  4,000  square  feet  per 
family;  reservations  for  playgrounds,  etc.;  individual 
furnaces  and  hot-water  stoves;  wholesale  electricity; 
$5  per  month  per  family  for  necessary  travel;  occupant 


maintenance  of  yards;  utilities  service  from  municipality 
and  companies. 

(c)  A  farm-land  site  converted  into  a  new  garden 
suburb  community  of  1,200  families,  with  area  reserved 
for  expansion;  land  ready  to  use  at  15  cents  per  square 
foot  of  lot,  and  at  5,000  square  feet  per  family;  single 
and  twin  houses  of  frame  or  masonry,  averaging  five 
rooms  each;  furnaces  and  hot-water  stoves;  wholesale 
electricity;  occupant  maintains  yards;  5  miles  to  work 
by  bus  or  by  car  on  freeway  and  elevated  liighway  at 
$10  per  family  per  month;  new  water  supply,  sewage- 
treatment  and  garbage  plants  necessary;  schools  and 
stores  provided  as  part  of  project. 

In  this  table,  round  figures  are  used  throughout  to 
dispel  any  implication  that  the  computation  is  precise. 
It  is  not.  It  is  set  up  on  a  purely  hypothetical  basis 
with  approximate  values  to  illustrate  the  way  that  the 
factors  weave  together  and  the  way  location  should  be 
determined  by  considering  all  aspects  of  a  project. 

No  general  conclusion  can  safely  be  drawn  from  this 
table,  except  that,  in  selecting  a  location,  the  alterna- 
tives must  be  considered  by  figuring  the  whole  job 
through,  at  least  in  a  preliminary  way.  The  location 
factors  weave  through  the  whole  complex  of  costs  and 
livability,  and  lower  or  higher  land  cost  per  family  does 
not  necessarily  of  itself  produce  lower  or  higher  total 
monthly  costs  to  the  occupant. 

Table   II. — Hypothetical  illustrative  cost  of  S  types  of  housing 


Elements  of  cost 


1.  Cost  of  land  ready  to  use.  per  family  ' 

2.  Cost  of  housing  unit,  excluding  land  ^ 

3.  Interest  and  amortization,  5  percent  on  1 

plus  2,  per  month  3_ 

4.  Full  taxes,  per  month  * 

5.  Project    maintenance    of    buildings    and 

grounds,  and  fire  insurance,  per  month  '.. 

6.  Water,  electricity,   and    hot  water,   per 

month --- 

7.  Heat,  per  month - 

8.  Transportation,  per  month 


Total  cost  per  month. 


Slum  site, 

1,600 

square 

feet, 
4-room 
apart- 
ment 


$2,400 
5,000 


City-out- 
skirts 
vacant 

site,  4,000 

square 

feet, 

5-room 

house 


$1,000 
4,800 


Converted 

farm-land 

site,  5,000 

square 

feet, 
5-room 
house 


$750 
5,000 

24 
12 

10 

4 

S 

10 


'  While  1,600  square  feet  of  net  land  area  (about  27  families  per  net  acre)  is  a  lesser 
density  than  $1.50  land  usually  produces,  good  feasible  standards  and  rational  city 
building  dictate  densities  in  the  range  assumed  here.  Increasing  the  density  on  this 
land,  say  up  to  50  families  per  net  acre,  would  decrease  the  first  cost  of  the  land  per 
family,  "it  might  slightly  decrease  construction  costs,  and  it  would  tend  to  decrease 
the  cost  of  project  maintenance  of  grounds.  The  total  monthly  cost  would  then  be  in 
the  range  of  the  city-outskirts  vacant  site,  but  the  livability  would  be,  for  most  families, 
considerably  less.  Thus,  the  point  is  emphasized  that  $1.50  land  is  generally  too 
expensive  for  low-income  housing,  unless  public  subsidy  goes  to  "pay  out"  the  excess 
of  land  cost.  Private  low-income  housing  does  not  generally  use  such  costly  land; 
public  housing  policy  revolves  in  part  around  the  question  of  whether  expensive 
built-up  blighted  areas  should  be  utilized. 

3  The  cost  per  housing  unit  varies  widely,  but  it  is  a  fact  that  the  first  cost  of  a  4-room 
fireproof  apartment,  with  corridors,  central  heating  plant,  etc..  lies  in  the  same  range 
as  the  first  cost  of  5-room  semifireproof  cottages,  twin  houses  and  row  houses. 

3  Interest  and  amortization  are  figured  at  a  uniform  hypothetical  rate  on  land  and 
structure  equally.  Both  the  rate  and  the  application  of  the  rate  to  land  and  to  build- 
ings will  vary  in  different  situations. 

'  Full  normal  taxes  are  figured  at  about  2.2  percent  on  total  capital  cost  for  the  slum 
site,  at  about  2.0  percent  for  the  vacant  site  on  the  outskirts  of  a  central  city,  and  at 
about  2.4  percent  for  the  garden  suburb,  where  a  new  village  must  sustain  its  separate 
services. 

'  Structural  maintenance  is  favorable  to  the  slum  site,  but  in  the  2  vacant  outlying 
sites  maintenance  of  halls,  walks,  and  grounds  is  assigned  to  occupants,  compensating 
in  the  total  monthly  cost. 
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The  most  important  thing  revealed  in  this  appraisal  of 
types  of  location  is  that  crowding  the  buildings  to- 
gether and  upward  on  expensive  land  usually  does  not 
proportionately  reduce  monthly  costs,  whereas  it  may 
reduce  in  a  marked  degree  the  Uvabihty  quaUties  desired 
by  the  families  to  be  housed. 

At  this  point,  we  face  the  intricate  question  of  the 
preferences  for  different  types  of  housing  on  the  part  of 
the  famiUes  in  the  income  ranges  here  considered. 
Tradition,  the  results  of  various  questiomiaires,  and, 
most  significant,  the  response  of  private  developers  to 
the  market,  all  indicate  a  predominant  desire  for  the 
house  (cottage,  twin  house,  or  row  house)  in  preference 
to  the  apartment.*  Nevertheless,  the  relative  conven- 
ience of  apartment  living,  with  heating  and  much  of  the 
operation  and  maintenance  supplied  by  the  manage- 
ment, may  begin  to  turn  the  tide  for  some  proportion 
of  these  families.  Again,  the  location  factors  in  housing 
have  to  be  considered  in  the  light  of  these  changing 
preferences. 

The  Optimum  Location  for  Housing 

Drawing  from  the  considerations  which  have  been 
briefly  reviewed,  it  is  possible  to  enumerate  the  char- 
acteristics which  together  help  to  identify  an  optimum 
location  for  metropoUtan  housing  to  accommodate 
faimhes  in  the  lower  iucome  ranges. 


'  The  niinois  State  Housing  Board  estimates  that  more  than  97  percent  of  all  the 
dwelling  units  constructed  during  1936  in  the  Chicago  metropolitan  area  were  single- 
family  houses. 


DISTRIBUTION  OF  INDUSTRY 
AND  OF  AREAS  AVAILABLE  FOR       - 
RESIDENTIAL  DEVELOPMENT       . 
ALLEGHENY  COUNTY 
(INCLUDING  PITTSBURGH) 

PENNSYLVANIA  * 

1934  o^'~ 


Figure  3.— Distribution  of  industry  and  of  areas  available  for  residential  develop- 
ment, .Allegheny  County  (including  Pittsburgh),  Pa..  1934. 

Industry  diffuses  into  the  metropolitan  region;  residential  development  for  workers 
tends  to  follow.  Such  movement  of  industry  and  bousing  is  characteristic  of  large 
centers  in  the  United  States. 


1.  Preferably  within  walking  distance  from  major 
areas  of  emploj-ment,  or,  if  beyond  walking  range, 
wdthin  a  ma.ximura  of  30  minutes  in  time  and  10  cents 
in  cost  each  way  for  transportation.  Here  it  should  not 
be  forgotten  that  the  5-mile  trolley  ride  usually  costs  no 
more  than  the  1-mile  ride,  and  may  require  only  25 
minutes  as  compared  with  15  minutes  for  the  l-mOe 
trip;  that  the  "jitney,"  carrying  two  to  five  men  or 
women  who  divide  the  cost,  is  both  increasing  in  popu- 
larity and  decreasing  in  cost  per  person;  and  that  im- 
proved transit  facilities,  elevated  highways  and  free- 
ways are  rapidly  extending  the  area  served  within  the 
range  of  30  minutes  and  10  cents. 

2.  Within  half  a  mile  of  adequate  grade  schools  and 
local  shopping  facilities,  existent  or  shortlj'  to  be  pro- 
vided. Playgrounds  should  be  available  within  a 
quarter  mile  of  every  house. 

3.  Accessible  to  a  good  water  supply,  sewers,  and 
electricity  at  reasonable  cost. 

4.  The  cost  of  the  land  ready  to  use  should  permit  a 
suitable  type  of  development.  The  optimum,  all 
things  considered,  will  permit  single-family  houses, 
twin  houses,  row  houses,  and  small  apartment  houses  at 
densities  ranging  from  8  or  10  to  20  or  25  families  per 


1936 
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FiQURE  4.— Distribution  of  jobs  and  outlying  industrial  zoning,  Milwaukee,  1936. 

In  this,  and  in  nearly  all  metropolitan  areas,  the  outlying  toning  for  industry 
anticipates  the  outward  movement  of  industry. 
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net  acre  and  net  land  coverage  ranging  from  around  15 
percent  for  occupant-maintained  private  yards  up  to  a 
maximum  of  25  to  35  percent  where  the  ground  may  be 
partially  project-maintained.  In  general,  the  cost  of 
optimum  sites  readj^  to  use  will  range  from  $4,000  to 
$12,000  per  net  acre,  or  from  10  to  30  cents  per  square 
foot  of  net  land  area  with  street  and  utility  installation 
costs  included. 

5.  The  neighborhood  stability  should  be  such  as  to 
create  lowest  risks  of  neighborhood  deterioration  and 
hence,  on  this  score,  to  justify  lowest  rates  of  interest 
and  amortization.  Here,  regional  planning,  municipal 
and  county  zoning,  deed  restrictions,  and  effective 
regulation  of  subdividing  are  of  great  importance. 

6.  From  the  standpoint  of  the  whole  metropolitan 
community,  housing  projects  should  be  so  located  as  to 
promote  and  not  obstruct  the  development  and  re- 
development of  a  satisfactory  regional  city;  promote 
municipal  and  regional  economy;  promote  and  not 
obstruct  the  execution  of  civic  development  projects 
such  as  parks  and  highways;  promote  and  not  damage 
neighboring  development;  facilitate  the  demolition  of 
slums  and  not  create  new  ones;  place  the  occupant 
famihes  in  a  geographic  situation  where  they  may  par- 
ticipate conveniently  and  fully  in  the  life  and  responsi- 
bilities of  the  region  and  of  their  social  group.  Tliis  is 
to  say  that  housing  should  be  part  and  parcel  of  well- 
considered  metropolitan  regional  planning. 

The  Slum  and  the  Garden  City 

Against  these  broad  criteria  for  the  optimum  location 
we  may  briefly  appraise  the  two  extreme  situations — the 
slum  site  and  the  new  garden  city  or  garden  suburb. 

It  is  safe  to  assume  that  unsubsidized  private  capital 
will  not  generalh"  go  in  to  clear  slum  lands  and  build  low- 
income  housing  on  them,  at  any  rate  not  until  the  cost 
of  such  sites  has  fallen  sharply.  Further,  it  is  a  safe 
assertion  that  generally,  all  things  considered,  there  are 
no  longer  any  controlhng  factors  of  public  policy  which 
dictate  the  continuance  of  the  dense  concentration  of 
population  which  characterize  most  close-in  city  slums. 
Accordingly  a  principle  emerges.  The  clearance  and  re- 
building of  expensive  slum  areas  by  public  agencies  is 
wise  only  if  it  is  justifiable  to  write  off,  as  a  subsidy  to 
the  ramified  interests  which  own  the  slum  property,  the 
difference  between  the  purchase  price  and  the  land  cost 
which  the  new  housing  project  can  reasonably  carry. 

The  slums  in  our  cities  are  already  recognized  as 
constituting  large  areas,  and  as  time  goes  on  they  will 
be  considered  to  include  still  larger  areas.  They  are  in 
fact  the  product  of  age,  change,  and  city  growth.  They 
constitute  community  liabilities  and,  often,  private 
liabilities.  In  slum  districts  the  "invested  value"  has 
often  long  since  been  amortized  out  of  existence  by 
rents  paid.     The  current  pressure  to  put  public  monies 


into  bailing  them  out  does  not  of  itself  make  them  appro- 
priate locations  for  housing.  Their  populations  are 
leaving  them  for  very  good  reasons,  and  their  present 
market  values  are  sustained  largely  by  illusions  of  a 
prospect  for  realizing  upon  those  values.  The  regional 
city  ahead  of  us  will  not,  cannot,  revert  to  the  crowding 
of  human  beings  and  industry  whicli  characterizes  the 
slums  and  make  them  slums.  By  and  large,  the  public 
interest  ■wall  be  best  served  if  slum  districts  are  consid- 
ered to  be  worth  for  housing  not  over  something  in  the 
order  of  50  cents  per  square  foot  of  net  land  area  ready 
to  use,  and  if  the  values  above  such  a  figure  are  per- 
mitted to  wear  themselves  down  to  real  use  values  by 
encouraging  rather  than  discouraging  their  partial 
abandonment. 

The  garden  city  or  garden  suburb  represents  the 
closest  tiling  to  the  ideal  that  has  been  proposed  in 
metropolitan  regional  development,  provided  the  other 
criteria  are  met.  The  principles  of  the  garden  city 
contemplate  that  there  be  taken  a  large  tract  of  rela- 
tively undeveloped,  inexpensive  land  in  a  good  location 
within  the  metropolitan  region;  that  a  development  of 
industry,  housing,  and  community  facilities  be  planned 
and  carried  out  as  an  integrated  whole;  that  an  appro- 
priate, large  part  of  the  land  area  be  reserved  for  parks, 
forests,  and  farms;  that  the  community,  bj^  one  arrange- 
ment or  another,  receive  the  benefit  of  the  increment  in 
economic  land  value  created  by  the  development  of  the 
area;  that  maximum  size  be  limited  to  that  which  pro- 
duces the  optimum  local  community  life,  perhaps 
50,000  population.  The  garden  suburb  differs  from  the 
garden  city  mainly  in  that  it  contemplates  a  residential 
community  conveniently  related  to  major  employment 
areas  outside  its  own  boundaries.  In  the  English- 
speaking  world,  Letchworth  and  Welwjai,  near  London, 
are  the  classic  examples  of  the  garden  city.  In  the 
United  States  a  number  of  developments  fall  more  or 
less  in  the  category  of  garden  city  or  garden  suburb; 
the  "Greenbelt"  projects  of  the  Resettlement  Adminis- 
tration are  the  most  recent.  Drawing  upon  earlier 
ventures  and  upon  the  experience  of  the  Suburban 
Resettlement  Division  '  of  the  Resettlement  Admin- 
istration (now  the  Farm  Security  Administration), 
some  sahent  points  may  be  brought  to  bear  upon  the 
whole  problem  of  location  for  housing.  The  garden 
city  and  garden  suburb  theory  is  an  excellent  one  and 
susceptible  of  use  in  this  country.  The  garden  city  is 
preferable  to  the  garden  suburb,  but  more  difficult 
(perhaps  only  rarely  feasible)  because  of  the  lag  in  the 
industrial-employment  base  and  tax  base  in  a  new  loca- 
tion. The  garden  suburb  has  an  advantage  in  that  it 
may  detach  itself  from  railroads  and  main  highways, 
where  topography,  land  costs,  and  existing  develop- 


•  These  are  the  writer's  comments  and  in  no  way  represent  the  official  conclusions 
of  the  Administration  or  the  Division. 
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ment  and  subdivisions  all  militate  against  the  prospect 
of  acquiring  a  large  enough  tract  of  suitable  land. 
Further,  since  Ebenezer  Howard  first  formulated  the 
English  garden  city  principles,  about  1898,  transit  and 
automobile  developments  have  freed  residential  settle- 
ments from  the  earlier  necessity  of  immediate  proximity 
to  industry. 

A  garden  city  or  garden  suburb  development  requires 
that  the  agencj'  responsible  for  it  should  have  the  means 
to  build  up  to  a  minimum  of  some  1,200  families  in  the 
first  project.  The  capital  costs  and  the  operation  costs 
per  family  for  good,  standard  facilities  for  water  supply, 
wastes  disposal,  recreation,  poUce  and  fire  protection, 
and.  notably,  education  become  disproportionately 
high  for  the  small  new  village;  and  a  settlement  of  less 
than  1,200  families  faces  critical  difficulties  in  the  cost 
of  supporting  even  minimum  standards  in  these  public 
services. 

If  not  incorporating  sufficient  employment  opportuni- 
ties within  its  area,  the  garden  suburb  must  be  situated 
within  economic  travel  distance  for  the  residents  to  go 
to  and  from  established  and  prospective  areas  of  em- 
ployment. Tliis  is  not  difficult  except  for  the  fact  that 
around  our  big  cities  a  great  part  of  the  most  eligible 
lands  are  already  subdivided  and,  even  though  not 
built  up,  are  troublesome  and  costly  to  assemble  in  a 
large  enough  tract. 

If  the  purchase  price  of  the  virgin  land  is  in  the  range 
of  $300  or  $400  an  acre,  then  the  portions  to  be  built 
up  can  be  planned  so  that  the  capital  cost  of  the  utili- 
ties is  in  proper  proportion  ($500  to  $1,000  per  residen- 
tial unit),  and  from  half  to  three-fourths  of  the  total 
tract  can  be  devoted  to  a  green  open  environment  and 
a  protective  belt  of  parks,  parkways,  forests,  and  farms. 

The  primary  step  is  that  of  securing  the  land  (from 
600  to  800  acres,  as  a  minimum,  upward  to  many 
thousands  as  the  ideal),  carefully  planning  all  the  future 
development  as  a  whole,  and  proceeding  with  at  least 
the  first  development  unit  of  1,200  dwellings  or  more. 

The  garden  city  or  garden  suburb  will  fare  best  if  it  is 
recognized  throughout  that  various  income  groups  and 
occupational  groups  are  advantageous  to  well-rounded 
community'  life.  While  loyalty  and  cohesion  within 
the  development  are  desirable,  the  arrangements  should 
encourage  the  participation  of  the  residents  in  the 
larger  life  of  the  metropolitan  region. 

Aid  from  the  Federal  Government  in  the  purchase  of 
the  necessarily  large  tracts  of  land  would  greatly  facili- 
tate the  production  of  housing  in  the  form  of  garden 
cities  and  garden  suburbs.  WTiere  feasible,  such  de- 
velopments, conveniently  situated  and  wisely  planned, 
represent  the  all-around  ideal  in  location  fur  a  portion 
of  low-income  housing  in  metropolitan  regions. 


The  Availability  of  .\ppro- 
priate  Land  for  Housing 

Having  examined  the  influence  of  location  upon  the 
cost  and  livability  of  housing,  and  having  suggested  the 
criteria  upon  which  alternative  locations  can  be  ap- 
praised, we  may  now  look  into  the  question  of  the 
availability  of  lands  which  meet  the  more  important 
criteria.  The  accompanjdng  figm-es  illustrate  the 
American  metropolitan  region — crowded  at  the  center; 
development  stringing  out  along  main  arteries  of  trans- 
portation; the  land,  in  much  the  larger  part,  open, 
vacant,  and  idle  insofar  as  urban  uses  are  concerned. 
A  most  significant  trend  in  development  for  the  past 
50  3'ears  or  so  has  been  outward  into  the  suburban 
fringe.  Stimulated  by  congestion  and  high  costs  down- 
town and  by  the  steady  improvement  of  transit,  high- 
ways, and  the  automobile,  industry,  commerce,  and 
housing  have  begun  a  great  outward  push.  New  pat- 
terns of  development,  a  new  distribution  of  land  uses 
and  of  population,  and  new  areal  economic  and  social 
relationships  are  emerging. 


I 

LOANS  INSURED  BY     1 

THE  FEDERAL  HOUSING  ADMINISTRATION  ' 

FOR  NEW  RESIDENCE  CONSTRUCTION,    | 

COOK  COUNTY  (INCLUDING  CHICAGO) 

ILLINOIS 

1936 


s  iTa*(  HOuttiKM^as 


Figures. — Loans  insured  hy  the  Fe<leral  Housing  Administration  (or  new  residence 
construction,  Cook  County  (including  Chicago),  111.,  19  3. 

Only  three  loans  were  insured  by  Federal  Housing  Administration  within  the  main 
portion  of  the  city  of  Chiciigo;  almost  all  were  outlying  in  Chicago  and  its  suburbs. 
The  great  bulk  of  this  type  of  residential  buihiing  seeks  outlying  situations. 
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Every  house  builder  considers  the  location  factors 
which  we  have  brought  out;  and,  while  a  complete  and 
competent  analj^sis  is  rarely  made,  the  rational  conclu- 
sions and  the  himches  on  which  decisions  are  based 
have  placed  the  bulk  of  new  private  housing  during 
recent  years  in  the  outlying  parts  of  the  metropohtan 
cities  and  in  their  suburban  towns. 

In  that  part  of  the  Chicago  metropohtan  region 
lying  within  the  State  of  Illinois,  during  the  calendar 
year  1936,  estimates  furnished  by  the  Illinois  State 
Housing  Board  show  that,  of  2,100  residential  units 
constructed,  about  60  percent  were  built  in  the  suburbs 
and  about  40  percent  in  the  city  of  Chicago.  Of  377 
mortgages  insured  by  the  Federal  Housing  Adminis- 
tration in  the  same  area  during  1936,  374  were  mort- 


Table  III. — Location  of  Public  Works  Administration  projects, 

1937 


Location 

Number  of 
projects 

Percentage 
of  projects 

Number  of 

dwelling 

units 

Percentage 

of  dwelling 

units 

On  slum-cleared  land 

26 
13 

15 

48 
24 
28 

13,004 

4,468 
6,940 

53 

18 

On  vacant  city-fringe  land 

29 

Total 

100 

100 

gages  on  property  situated  in  the  far  outer  fringes  of 
the  city  and  in  the  suburban  ring.     (See  fig.  5.) 

Public  housing  has  probably  been  more  liighly  ration- 
aUzed,  both  in  the  United  States  and  abroad,  and  it 
has  been  directed  toward  social  purposes  rather  than, 
profits. 


LOCATION    OF 
PUBLIC    HOUSING    PROJECTS 

FRANKFURT   AM    MAIN.   GERMANY 
1930 


LEGEND 
HOUSING    PROJECTS 
BUILT    UP  AREAS 
BOUNDARY    OF    THE    MUNICIPALITY 


rOOH  Htr  PUBLISHCO  >••  0*S  NEUE  rUNinMT   MceaJIHC  NC  t-S,  FE MtMMT - IMKM,  l«M 


FiGUBE  6. — Location  of  public  housing  projects,  Frankfurt  am  Main,  Qermany,  1930. 

In  almost  all  European  cities,  the  great  preponderance  of  public  housing  is  situated  outlying. 
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The  current  (1937)  projects  of  the  Housing  Division 
of  the  Federal  Emergency  Administration  of  Pubhc 
Works  within  the  continental  United  States  (including 
limited-dividend  projects),  show  a  distribution  in  loca- 
tion categories  as  in  table  III. 

The  tliree  suburban  resettlement  projects  of  the 
Resettlement  Administration  (now  the  Farm  Security 
Administration)  are  located  weU  outside  the  built-up 
urban  areas  but  well  within  the  metropolitan  regions  of 
Washington,  Cincinnati,  and  Milwaukee. 

A  rough  approximation  seems  to  indicate  that  in 
western  Europe  at  least  80  percent  of  all  public  housing 
of  the  past  30  years  is  situated  on  outlying  sites,  and 
only  20  percent  or  less  on  close-in  slum  sites.   (See  fig.  6.) 

Now,  both  tradition  and  public  policy  in  the  United 
States  have  dealt  with  urban  land  as  a  commodity. 
Far  in  advance  of  the  need,  the  subdividers,  with  the 
enthusiastic  cooperation  of  the  press,  and  with  little 
discouragement  from  government,  have  platted  and 
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MICHIGAN 


LAND   SUBDIVISIONS   IN  UNINCORPORATED 
PORTIONS  OF  MILWAUKEE   COUNTY  -  1936 


INFMIMATION  FURNISHED  BT  COUNTY  l>t.ANNlNO    DCPAKTWENT 


Figure  7.— Land  subdivision  in  unincorporated  portions  of  Milwaukee  County, 

1936. 
Milwaukee  County  is  relatively  free  from  "wild-eat"  subdividing.    Nevertheless 
the  open  countryside  is  cut  up  by  premature  subdivisions.    Similar  and  often  more 
aggravated  situations  in  metropolitan  areas  greatly  complicate  the  problems  of 
municipal  development  and  locations  for  housing  projects. 


offered  for  sale  a  constant  oversupply  of  building  lots. 
The  process  all  told  constitutes  a  major  catastrophe. 
For  the  purpose  at  hand,  the  chief  result  is  that  much 
(in  some  metropolitan  districts  almost  all)  of  the  land 
most  suitable  for  house  building  has  been  temporarily 
lost.  It  is  bogged  down  in  a  complex  of  unpaid  pur- 
chase contracts,  delinquent  taxes  and  special  assess- 
ments, and  wastefully  planned  recorded  plats. 

For  any  long-range  metropolitan  housing  program, 
these  lands  must  be  at  least  in  part  extricated  from  their 
present  impasse.  Millions  of  lots  and  billions  of  dollars 
are  involved.  Government  will  have  to  intercede  more 
vigorously  than  liitherto,  and,  through  government,  the 
public  will  probably  have  to  bear  a  good  part  of  the 
enormous  losses  which  are  entailed. 

No  single  formula  can  be  given  to  treat  all  cases. 
Each  defunct  subdivision  represents  a  separate  and 
distinct  problem.  However,  in  each  of  the  States  a 
search  for  the  solution  \vill  lead  to  municipal  and  State 
legislative  and  administrative  provisions  to  deal  with 
the  situations  as  they  are  found  to  exist. 

In  Europe,  notably  in  Scandinavia,  Holland,  and 
Germany,  the  problems  of  directing  land  subdividing 
into  sensible  channels  have  been  matters  of  public 
interest    and    public    management    for    a    long    time. 


Figure  8.— Vacant  property,  Milwaukee,  1933. 
Relatively  orderly  expansion;  much  vacant  land  now  accessible  to  municipal 
services  and  utilities.     Such  lands  are  available  for  housing.    This  situation  prevails 
in  greater  or  lesser  degree  in  most  .American  cities. 
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VACANT  TAX  DELINQUENT  PROPERTY 

THREE  OR  MORE  YEARS  DELINQUENT  UP  TO  AND  INCLUDING  1931 
MILWAUKEE,  WISCONSIN 


BOARD  OF  PUBLIC  LAND  COMMISSIONERS 

CHARLES  B  BENNETT,  CITY  PLANNER 

APRIL,  1936 


Figure  9.— Vacant  tax  delinquent  property,  3  or  more  years  delinquent  up  to  and  including  1931,  Milwaukee. 
Thousands  of  parcels  of  property  are  reverting  to  public  ownership  in  American  cities.    Many  of  them  are  available  tor  low-income  housins. 
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There  is  much  for  us  to  consider  in  adapting  European 
practices.  But  the  measures  suited  to  the  United 
States  must  be  devised  in  the  hght  of  our  particuhxr 
situation.     Some  of  the  steps  may  be  mentioned  here. 

First  of  all,  State,  city,  and  metropolitan  planning 
boards  can  very  usefully  appraise  the  defunct  sub- 
division problem.  A  thorough  examination  of  each 
such  subdivision  will  in  itself  suggest  remedies. 

The  most  painless  and  genuinely  sensible  solution  in 
some  cases  will  be  to  facilitate  rather  than  to  retard  the 
reversion  of  lots  which  have  been  abandoned  for  taxes. 
In  some  States  it  will  help  to  get  legislation  or  admin- 
istrative arrangements  for  almost  auto- 
matic transfer  to  the  appropriate  local 
government  of  the  reverting  lands  which 
are  needed  by  that  local  government. 
This  is  a  point  of  great  strategic  impor- 
tance in  city  planning  and  city  rebuild- 
ing. 

Legislation  is  needed  for  compulsory 
pooling  and  replatting  of  lots.  Wliere 
all  of  the  existing  interests,  both  public 
and  private,  in  a  subdivision  will  benefit 
by  putting  the  equities  and  claims  into 
one  pool  for  replatting  and  redivision,  a 
small  minority  interest  can  still  obstruct 
the  reorganization.  Thousands  of  pool- 
ings and  replattmgs  are  needed;  very 
few  are  effected  becavise  there  is  no  ma- 
chinery available.  Compulsory  pooling 
and  replatting  measures  would  be  ex- 
tremely valuable  in  aggravated  cases, 
and  they  would  lead  to  voluntary  pool- 
ing and  reorganization  in  many  cases,  as 
they  have  in  Germany. 

Pending  the  rectification  of  the  chaos 
of  the  defunct  and  partially  developed 
subdivisions,  there  still  remain  un- 
platted sites  in  or  near  most  of  the  big 
cities  and  their  suburbs  and  within 
reach  of  the  essential  utilities  and  services.  The  degree 
to  which  such  sites  are  still  available  is  almost  literally 
a  direct  function  of  the  public  control  exercised  over 
subdividing  during  the  great  boom  of  the  1920's.  In 
such  metropolitan  districts  as  those  of  Cincinnati  and 
Milwaukee,  the  situation  is  relatively  advantageous, 
while  in  others,  like  Chicago  and  Detroit,  the  scene  is 
discouraging. 

Further,  out  of  the  subdivision  wreckage,  two  out- 
standing possibilities  should  be  mentioned.  First,  thou- 
sands of  lots  are  at  the  point  of  reversion  or  sale  for 
unpaid  taxes.  As  suggested  above,  those  municipalities 
which  are  going  about  to  recapture  tax-abandoned 
vacant  property  are  coming  into  possession  of  land 
which  is  useful  for  various  public  purposes  and  also  for 


housing.'"  Only  part  of  it,  perhaps  only  the  smaller  part 
of  it,  is  suitable  from  all  standpoints  for  house-building 
purposes,  but  general  municipal  acquisition  is  desirable, 
for  it  brings  land  back  into  the  available  category. 

Second,  after  each  subdividing  and  building  boom 
there  remain  unused  lots  in  among  utilized  lots.  Again, 
many  of  these  plots  are  not  suitable,  but  an  actual  count 
would  bring  hundreds  or  thousands  of  good  ones  to 
light.  Between  booms,  they  can  be  purchased  at 
relatively  low  figures,  often  for  less  than  the  actual  outlay 
for  street  improvements.  The  one-house-at-a-time 
builder,  who,  in  fact,  has  provided  most  American  hous- 


FiGURE  10.— Stockholm,  Sweden,  and  its  metropolitan  land  reserves,  1931. 
Land  reserves  in  gray;  city  area  in  black;  suburban  developed  areas  cross-hatched. 


ing,  picks  up  and  utUizes  such  lots.  Where  suitable, 
their  absorption  is  advantageous  to  developer,  builder, 
municipality,  and  occupant. 

While  scattered  buildings  are  somewhat  more  diffi- 
cult to  operate  and  manage  for  rental  housing  projects 
than  a  large  housing  development  on  a  single  tract, 
these  difficulties  are  more  easily  overcome  than  many 
others,  so  that  for  large-scale  housing,  either  public  or 
private,  the  selected  tax-reverted  lot  and  the  selected 
post-boom,  left-over  lot  should  be  considered  among  the 
good  possibilities  for  satisfactorj'  location. 

Metropolitan  land  reserves. — During  the  past  century, 
as  the  big  industrial  centers  grew  up,  the  governments 
in  many  countries  have  adopted  the  policy  of  acquiring 

10  See  Plan  Age,  October  1936. 
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and  holding  what  are  here  designated  as  metropolitan 
land  reserves.  Realizing  that  for  many  purposes,  in- 
cluding housing,  lands  should  be  taken  well  in  advance 
to  obviate  both  high  costs  and  distorted,  uneconomic 
development,  the  metropolitan  land  reserve  is  a  part  of 
normal  practice  in  some  urban  regions  in  Germany  and 
Scandinavia,  in  China  and  Japan,  in  several  Latin  Amer- 
ican countries,  and  more  recently  in  England.  In  Rus- 
sia, of  course,  the  Gordian  knot  of  land-for-housing  was 
cut  at  one  stroke  when  all  lands  were  socialized.  We 
cannot  yet  adequately  appraise  the  outcome  of  this  step. 

The  pubhc  land  reserve  is  valuable  as  an  instrument 
to  combat  speculation,  it  is  useful  for  public  parks, 
forests,  parkways  and  liighways,  watersheds,  etc.,  and 
in  many  cases  it  has  been  invaluable  in  making  sites 
available  for  housing  enterprises. 

The  metropolitan  land  reserve  was  introduced  on  a 
sizeable  scale  in  this  country  for  the  first  time  in  the 
tracts  purchased  for  the  greenbelt  suburban  resettle- 
ment projects.  These  reserves  illustrate  the  principle; 
they  give  us  an  opportunity  to  see  how  it  works  out  in 
the  United  States;  they  constitute  one  of  the  eligible 
locations  for  housing  in  their  respective  metropolitan 
districts.  They  are  available  for  use  at  low  cost,  and 
without  delay  for  assembly  and  purchase." 

11  "Metropolitan  Land  Eeserves,"  Tlu  American  Cilti,  New  York,  July  1937. 
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As  suggested  in  Our  Cities,"  an  important  strength- 
ening of  our  public  pohcy  as  it  relates  to  urban  problems 
could  be  effected  tlirough  Federal  aid  to  local  govern- 
ments for  the  advance  purchase  of  needed  lands. 

Metropolitan  regional  planning. — Tliroughout  this 
statement,  the  need  for  more  adequate  metropolitan 
regional  planning  has  emerged  again  and  again.  The 
time  may  now  be  ripe  to  give  it  additional  impetus.  It 
is  suggested  as  a  possibility  that  the  several  Federal 
agencies  concerned  pool  their  interest  in  this  matter,  and 
also  pool  their  resources  of  funds  and  manpower,  to  give 
concerted  aid  to  local  governments  and  private  agencies 
in  this  vital  field.  It  is  considered  that  the  following 
Federal  agencies  might  collaborate:  The  National 
Resources  Committee  through  its  central  office  and 
its  field  offices,  the  Public  Works  Administration, 
the  United  States  Housing  Authority,  the  Federal 
Housing  Administration,  the  Reconstruction  Finance 
Corporation,  the  Home  Loan  Bank  Board  and  Home 
OwTiers'  Loan  Corporation,  the  Works  Progress  Ad- 
ministration, and  perhaps  others.  Economy  and  satis- 
faction in  housing  programs  will  be  achieved  quite 
largely  in  proportion  to  the  relative  maturity  of  our 
metropolitan  regional  planning  work. 

"  Op.  cit. 


II.  SITE  PLANNING 

By  Frederick  Bigger  ' 


What  is  Site  Planning? 

The  term  "site  planning"  means 
little  or  nothing  to  those  who  have 
paid  no  attention  to  housing  de- 
velopments during  the  past  sev- 
eral decades,  or  to  those  who  have 
had  no  experience  with  or  obser- 
vation of  technical  plannmg  pro- 
cedure. The  term  has  been  gen- 
erallj^  applied  to  that  particular 
kind  of  planning  which  has  to  do 
with  determining  the  placement 
of  dwellings  and  other  buildings  on  the  ground,  and 
their  relationsliip  to  each  other,  to  open  spaces  for  sun- 
light and  fresh  air,  to  open  spaces  for  recreation  and 
amenity,  to  the  roads  or  streets  wloich  give  access  to 
the  buildings,  and  to  those  surface  and  subsurface  util- 
ities which  afford  the  buildings  the  services  of  water, 
sewerage,  hght,  and  power,  and  perhaps  fuel. 

Because  old  communities  seldom  if  ever  grew 
according  to  wise  general  plans;  because  they  grew  by 
accretion;  because  the  buildings  gradually  crowded 
together  on  the  land  and  eliminated  light  and  air  and 
sunshine;  because  spaces  for  play  were  lost,  and  became 
increasingly  necessary  as  the  land  became  more  over- 
crowded and  more  costly — because  of  these  conditions 
site  plamoing  became  an  effort  to  plan  all  the  relation- 
ships within  a  tract  of  land  in  such  a  way  as  to  assure  the 
creation  and  maintenance  of  good  physical  conditions 
as  essential  to  good  community  living  and  good  health. 

Only  where  land  of  considerable  extent,  under  one 
ownership,  was  to  be  had  could  the  site  planner  accom- 
plish the  desirable  things  he  set  out  to  do.  In  some 
instances,  relatively  few  in  number,  this  opportimity 
had  been  available  to  the  owners  of  large  tracts  of 
land,  to  the  land-and-building  developer,  to  the  larger 
employers  who  undertook  to  house  their  employees. 
But  the  modern  housing  projects  of  Great  Britain  and 
some  of  the  continental  countries  were  chiefly  the  fields 
in  which  modern  efficient  site  planning  became  in- 
creasingly skillful  and  successful. 

Of  American  cities  it  is  not  strictly  true  to  say  that 
there  was,  until  recent  years,  no  site  planning  of  any 
consequence.  There  have  been  two  kinds:  First,  and 
not  ordinarily  called  site  planning,  the  division  of  land 


The  way  in  which  site  planning  is 
influe^iced  by  the  character  of  ownership 
and  control  of  the  site,  by  its  relation  to 
its  immediate  regional  environment,  and 
by  the  considerations  both  of  initial  cost 
as  well  as  long-time  7naintenance  and 
operation  is  shown.  The  need  for  ad- 
vance planning  and  the  considerations 
ifwolved  in  contracting  as  contrasted  with 
"force  account"  building  of  large  projects 
are  emphasized. 


'  Frederick  Bigger  is  Chairman  of  the  Pittsburgh  City  Planning  Commission;  a 
director  and  technical  consultant  of  the  unofficial  Pittsburgh  Regional  Planning 
Association.  He  was  formerly  Chief  of  Planning  Staff  of  the  Suburban  Resettlement 
Division  of  the  Farm  Security  Administration  (Resettlement  Administration). 


into  blocks  and  lots  with  streets 
to  give  access  to  them;  and,  sec- 
ond, those  suburban  layouts  of 
special  excellence  for  famihes  of 
middle  and  upper  middle  level 
incomes,  such,  for  example,  as  the 
Roland  Park  and  Guilford  devel- 
opments at  Baltimore,  the  Coun- 
try Club  district  of  Kansas  City, 
Mo.,  and  many  others.  There- 
fore, there  has  not  been  an  ab- 
sence of  site  planning  so  much  as 
a  lack  of  skill  in  site  planning;  a 
failure  to  provide  for  all  the  factors  which  should  be 
taken  into  account  in  estabUshing  the  relationship  of 
buildings  to  topography,  to  other  buildings,  to  streets, 
etc.  There  has  been  an  inabUity  to  cope  with  economic 
and  legal  factors  which,  although  traditionally  sup- 
posed to  be  outside  the  province  of  the  physical  plan- 
ning teclmician,  actually  determined  whether  his 
planning  would  be  successful  with  respect  to  more 
than  one  or  two  isolated  buildings  and  their  immedi- 
ately adjacent  open  ground  spaces. 

To  those  concerned  with  providing  new  housing  for 
families  of  low  income,  wherein  quality,  durability,  and 
economy  are  desirable  objectives,  site  planning  may  be 
offered  as  a  means  (a)  of  securing  convenience  of  physi- 
cal arrangement;  (6)  of  securing  attractiveness  and 
amenity  in  the  physical  lay-out;  (c)  of  achieving  those 
results  with  a  maximum  of  economy  in  relation  to  the 
quality  produced;  (d)  of  encouraging  durabihty  and 
permanence  of  the  physical  lay-out;  (e)  of  discouraging 
those  mistakes  in  the  site  plan  lay-out  which  would 
destroy  quality  and  social  and  financial  value,  and 
result  in  blight;  (/)  of  assuring  long-time  social  and 
financial  value. 

It  is  important  to  stress  these  considerations,  lest 
there  be  those  who  are  looking  for  an  increasingly 
astute  method  of  securing  the  lowest  possible  _^rs<  cost 
of  land  and  buildings  and  their  development. 

The  Need  for  Thorough  and 
Skillful  Site  Planning 

Discussion  of  the  site  planning  of  well-designed 
suburban  or  "country  club"  districts  appears  out  of 
place  in  this  document  because  of  the  generously  open 
character  of  such  expensive  lay-outs,  unhampered  by 
the  rigid  economies  that  must  be  considered  if  the 
lower  income  groups  are  to  be  housed. 
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On  the  other  hand,  it  is  important  to  reassert  the 
inadequacies  of  the  traditional  urban  land  subdivision 
process,  and  to  point  out  how  that  process,  and  the 
legal  and  economic  points  of  view  that  have  buttressed 
it,  have  been  and  continue  to  be  major  obstacles  to  the 
provision  of  permanently  good  housing  for  families  of 
lower  income.  It  is  necessary  to  do  this,  not  because  it 
has  not  all  been  said  before,  but  because  relatively  few 
persons  have  been  intellectually  interested  enough,  or  fi- 
nancially disinterested  enough,  to  study  and  understand 
the  significance  of  the  analj'ses  that  have  been  produced. 

When  private  industry  and  private  capital  undertake 
large-scale  housing  projects,  comprising  lots  and  single- 
family  houses  for  sale,  there  might  be  reviewed  with 
profit  some  mistakes  of  the  past.  We  quote  two 
statements  which  together  should  be  sufficient  to  prove 
the  need  of  that  land  of  site  planning  wliich  is  described 
thereafter.  The  first  of  these  statements  is  part  of  a 
report  made  in  1928  by  a  committee  of  the  American 
City  Planning  Institute. 

Control  of  Land  Subdivision   and  Building  Development 

An  outline  of  prevailing  practices  which  produce  great  economic 
and  social  losses  and  a  statement  of  principles  and  preventives 
which  should  be  applied 

Section  1.  Preface 

PRESENT    conditions    AND    PRACTICES 

Lack  of  permanence,  of  economic  stability,  and  of  coordina- 
tion are  characteristic  of  much  of  the  land  and  building  develop- 
ment of  our  communities.  Because  of  this,  there  are  great  eco- 
nomic and  social  losses.  The  prevailing  practices  which  have 
brought  about  this  result  have  arisen  naturally  from  individual 
incentive  and  habit.  Although  they  have  become  customary 
and  traditional,  they  do  not  represent  a  concerted  effort  toward 
a  "community  objective"  which  is  acknowledged  to  be  superior 
to  that  individual  incentive.  The  significance  of  these  individual 
practices,  viewed  collectively,  is  seen  in  the  following  illustrations: 

1.  In  many  cases  the  subdivision  and  sale  of  lots  is  not  related 
to  any  real  demand  for  building  sites,  but  to  an  existing  or 
induced  desire  to  speculate  in  land.     *     *     * 

2.  There  is  an  almost  complete  divorce  between  the  subdivi- 
sion of  the  land  and  an  intelligent  and  socially  constructive  use 
of  the  land.  Too  often  the  land  is  not  planned  with  reference 
to  the  types  of  building  which  are  most  suitable  for  erection  in 
particular  localities.     *     *     * 

3.  The  "standardized  pattern"  in  land  subdivision  makes  it 
impracticable  to  secure  permanence  in  residence  neighbor- 
hoods.    *     *     * 

4.  Vast  areas  are  being  cut  up  into  streets  and  lots,  with 
no  provisions  whatever  for  small  parks  for  recreation  and 
amenity.     *     *     * 

5.  Such  official  control  as  is  at  present  exercised  over  the  sub- 
division and  zoning  of  unbuilt  land  is  often  inequitable  as  well 
as  ineffective,  owing  to  a  failure  to  have  a  "master  plan"    *    *    *^ 

Section  2 

principles  and  measures  of  control 

To  improve  uneconomic,  unattractive,  unhealthful,  and 
socially  wasteful  conditions,  and  to  prevent  their  creation,  there 
must  be  an  effective  control  of  land  subdivision  and  building 


development.     To  this  end  the  following  principles  and  measures 
of  control  are  essential: 

1.  The  major  purpose  and  controlling  objective  in  all  regula- 
tion of  land  and  building  development  should  be  the  better 
conservation  of  the  health,  safety,  and  general  well-being  of  the 
people.  The  corollary  to  this  principle  is  that  the  entire  physical 
development  of  a  community  should  be  so  planned  in  all  its 
parts,  and  so  constructed,  as  to  assure  health,  comfort,  con- 
venience, and  amenity.     *     *     * 

2.  Effective  and  economic  regulations  must  rest  largely  on 
preventive  measures,  which  should  be  exercised  under  the  police 
power  and  be  based  on  a  knowledge  of  the  underlying  causes  of 
unhealthy,  uglj',  and  wasteful  conditions 

3.  There  should  be  prepared,  officially  adopted,  actually 
developed,  and  enforced,  a  comprehensive  master  plan  for 
every  community.  It  should  anticipate  the  community's  needs 
for  a  considerable  period  of  years.  The  plan  must  be  accepted 
as  a  correlated  skeleton  or  framework,  along  and  within  the 
lines  of  which  physical  construction  may  be  progressively 
undertaken;     *     *     *. 

(A)  The  master  plan  should  include  the  general  lay-out 
and  intercoordination  of  the  various  basic  systems  of  pul)lic 
facilities  and  control;  *  *  *  These  basic  systems  should 
include:  (a)  Water  and  sewerage  systems;  (6)  a  major  street  sys- 
tem; (c)  systems  of  transit  and  transportation;  (d)  distribution 
systems  of  the  several  recognized  types  of  public  recreation  areas 
and  facilities;  (e)  a  comprehensive  system  of  zoning  regulation. 

(B)  In  making  the  master  plan,  regard  should  be  had  to  the 
need  for  well-balanced  growth  on  the  most  economic  lines,  and 
to  the  spread  or  distribution  of  the  population  over  the  entire 
community  and  its  environs.     *     *     * 

(C)  The  master  plan  should  provide  opportunity  in  the  un- 
built areas,  and  if  possible  in  the  built-up  areas,  to  create  neigh- 
borhood units  of  varying  size  and  character,  which  may  be  so 
far  as  possible  self-contained  as  to  community  needs  for  schools, 
churches,  shops,  and  recreation  space. 

4.  Subdivision  control  should  be  directed  toward  a  thorough 
coordination  between  the  master  plan,  the  subdivision  la3'-out, 
and  the  proposed  building  developments. 

(A)  The  planning  board  or  other  authority  having  subdivision 
control  shall  be  instructed  to  encourage,  in  any  appropriate 
tract  to  be  subdivided,  the  development  of  a  specific  housing 
scheme  not  inconsistent  with  the  general  standards  set  up  by 
the  zoning  ordinance;  and,  if  necessary  to  achieve  this  end,  to 
recommend  such  amendment  of  the  zoning  regulations  or  map 
as  will  reconcile  the  ordinance  and  the  housing  scheme  to  each 
other,  provided  there  are  the  fullest  safeguards  against  overin- 
tensive  use,  against  the  loss  of  amenities,  and  against  the  lower- 
ing of  the  standards  set  up  by  the  zoning  ordinance.     *     *     * 

5.  The  approjjriate  types  of  building  upon  which  the  design 
and  approval  of  the  subdivision  are  based  should  be  made  more 
enduring  by  restrictive  covenants  running  with  the  land  for  a 
period  of  years. 

Comment. — It  is  socially  and  economically  desirable  to  per- 
petuate desirable  forms  of  housing  and  other  uses,  and  to  secure 
the  economies  in  connection  with  local  improvements;  but  these 
results  cannot  be  achieved  unless  the  regulation  of  building 
development  be  at  least  fairly  permanent.     *     *     * 

6.  In  the  subdividing  of  land,  small  parks  and  playground 
areas  of  a  usable  capacity,  proportioned  to  the  proposed  popu- 
lation density,  should  be  provided  to  the  extent  reasonably 
justified.     *     *     * 

7.  The  developers  should  be  recjuired  to  install,  or  give  bond  to 
assure  the  installation  of,  all  surface  and  subsurface  street  improve- 
ments that  are  reasonably  necessary  to  render  the  lots  suitable 
for  building  sites  before  the  land  is  sold  for  building.     *     *     * 
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5.  Subdivision  control  should  be  exercised,  both  within  a 
municipality  and  for  a  sufficient  distance  outside,  to  insure 
stability  of  development  and  a  reasonable  expansion  of  utility 
services. 

Summary. — Land  subdivision  and  building  development 
should  conform  to  an  intelligently  devised  and  comprehensive 
master  plan.  It  should  be  one  process,  synthetic  and  coordi- 
nated, and  no  essential  stage  should  be  omitted  or  unduly 
delayed.  The  design  should  be  such  as  to  create  healthful, 
economical,  and  attractive  places  in  which  to  live.     This  requires: 

a.  That  streets  be  adjusted  to  topographic  conditions  and  be 
designed  in  relation  to  the  character,  use,  and  population  density 
of  the  private  properties  served  thereby;  and  that,  individually 
and  as  a  system,  arterial  or  main  streets  be  designed  as  channels 
wherein  traffic  may  move  with  facility,  safety,  and  but  a  mini- 
mum of  delaj-. 

6.  That  there  be  provision  or  guarantee  of  utilities,  such  as 
sewers,  water,  lights,  sidewalks,  and  paving,  as  a  part  of  the 
initial  development. 

c.  That  there  be  varying  standards  for  utilities  according  to 
type  of  building  use. 

d.  That  the  relationship  be  established  between  the  open 
spaces  and  the  density  of  population,  both  as  to  j-ard  space  on 
individual  lots  and  as  to  general  distribution  and  usable  area  of 
recreation  spaces  of  different  kinds. 

e.  That  there  be  building  and  housing  codes  which  will  be 
jiroductive  of  good  standards  for  all  types  of  building. 

Submitted  by  the  committee. 

Thomas  Adams. 

Harlaxd  Bartholomew. 

Robert  Whittek. 

Henry  Wright. 

Frederick  Bigger,   Chairman. 

Even  after  improvements  in  procedure,  and  w4se 
extension  of  control,  along  the  lines  recommended  by 
the  American  City  Planning  Institute's  committee, 
have  been  achieved,  there  will  be  efforts  "to  beat  the 
game."  To  build  shoddily  will  be  alluring  to  those 
who  are  speculativeh'  minded.  Ingenious  formulas 
for  beating  the  financial  game  are  beside  the  point; 
certainly  they  have  nothing  to  do  with  the  problem  of 
site  planning  as  it  is  approached  here.  Instead,  we 
c^uote  a  document  -  in  wliich  housing  projects  are  differ- 
entiated from  each  other  with  respect  to  the  type  of 
ownership  and  the  objectives  of  the  owners. 

It  is  axiomatic  that  housing  projects  in  cities  necessarily  con- 
stitute elements  of  the  city  plan.  They  may  be  alike  in  that 
each  project  is  a  group  of  dwellings.  But  beyond  that,  there 
are  significant  differences  which  of  themselves  raise  questions  of 
some  importance  to  the  planner. 

We  do  not  have  anj-  very  specific  and  accepted  picture  in  our 
minds  when  we  use  the  phrase  "housing  project."  Some  classi- 
fication and  definition  is  necessary.  Two  major  classifications 
are  in  order.  That  which  concerns  only  physical  characteristics 
is  a  more  obvious  one,  and  may  be  laid  aside  now.  The  other 
classification  has  to  do  with  ownership,  and  its  social  and  pecu- 
niary objectives. 

Category  No.  1. — I  would  limit  this  to  a  housing  project  which 
is  designed  and  built  as  one  thing  but  is  destined  to  be  sold  off, 
dwelhng  by  dwelling,  to  future  individual  owners.     To  design 

•  Read  before  the  joint  conference  on  planning  of  the  American  City  Planning 
Institute,  American  Planning  and  Civic  Association,  and  the  American  Society  of 
Planning  Officials,  In  May  1U36,  at  Richmond,  Va. 


this  sort  of  a  housing  project  is  to  design  something  as  an  entity 
which  will  not  remain  an  entity  afterward.  By  this  I  mean  that 
the  individually  owned  small  properties,  into  wliich  the  project 
will  have  been  converted,  are  hardly  likely  collectively  to  retain 
intact  the  wholesome  characteristics  of  the  original  unified 
design.  Each  of  the  individual  owners  will  be  subject  to  the 
vicissitudes  and  hazards  of  small  property  ownership,  to  which 
in  the  past  our  communities  have  been  altogether  too  oblivious, 
Changes  in  the  family  financial  status,  or  sale  of  property  to 
another  family  with  a  different  point  of  view  or  different  mode 
of  living — these  and  other  unpredictable  conditions  will  tend  to 
break  down  the  original  lay-out  and  character  of  the  planned 
project.  Therefore,  from  the  point  of  view  of  the  general  public 
and  from  the  point  of  view  of  the  public  officials,  the  kind  of 
project  here  discussed  may  be  nice  to  think  of  in  the  beginning, 
but  is  not  an  unqualified  blessing  for  the  urban  community  if  the 
hazards  of  the  future  are  considered.  It  cannot  be  emphasized 
too  strongly  that  these  hazards  are  real  and  serious.     *     *     * 

Category  No.  2. — Here  may  be  included  a  housing  project 
designed  as  an  entity,  but  destined  to  be  rented  to  many  individ- 
ual families,  at  the  generally  prevailing  rates.  This  is  a  commer- 
cial venture,  in  which  one  or  the  other  of  two  alternatives  must 
be  noted:  (a)  either  continuity  of  o^-nership  is  implied,  with 
the  housing  project  representing  a  long-term  high-class  invest- 
ment; or  (b)  the  ownership  may  shift  from  time  to  time,  possibly 
quite  frequently,  with  either  gain  or  loss  to  the  seller,  in  which 
case  the  method  of  handling  the  project  makes  it  a  venture  of 
speculation. 

In  the  case  of  the  housing  project  which  is  an  investment,  the 
problem  of  the  designer  is  to  make  a  design  for  living,  the  con- 
veniences and  amenities  for  the  occupants  of  the  dwellings  being 
a  major  consideration  in  order  to  prevent  vacancies  and  to  pre- 
serve tenant  satisfaction  and  stability  of  income.  In  the  case 
of  the  venture  which  is  speculative,  although  the  designer  may 
have  had  comfort  and  amenity  as  one  of  his  objectives,  the  actual 
manipulations  of  ownership  have  converted  the  project  into 
something  in  which  the  housing  is  a  mere  commercial  commodity, 
and  the  comfort  and  well-being  of  the  occupants  of  the  dwellings 
wiU  in  varying  degree  have  less  consideration  than  the  primary 
pecuniary  one. 

Category  No.  3. — In  this  group  may  be  included  all  housing 
projects  W'hich  might  be  carried  out  by  a  limited-dividend 
housing  corporation  or  by  a  housing  authority,  wherein  rentable 
dwellings  are  produced,  calculated  to  serve  people  of  modest 
or  low  income,  and  under  a  policy  of  limitation  of  rent  and  return 
on  the  invested  capital.  In  this  case  there  is  a  social  objective, 
the  promise  of  which  is  implied  by  the  very  undertaking  itself; 
and  the  designer  will  provide  all  the  comforts  and  conveniences 
that  he  can  reasonably  furnish  with  the  money  which  is  to  be 
expended,  and  with  a  careful  calculation  of  the  probable  rental 
that  can  be  secured  from  modest-income  and  low-income  families. 
The  difference  between  this  limited  return  on  the  invested  capital 
and  the  return  upon  ordinary  commercially  invested  capital 
represents  the  premium  that  is  paid  to  achieve  the  social  objec- 
tive. This  type  of  housing  project,  in  theory  at  least,  and,  of 
course,  if  well  designed,  is  a  permanent  asset  as  a  part  of  the 
cit}'  pattern.  However,  it  might  very  well  be  that  such  a  project 
would  be  but  one  attractive  oasis  set  down  in  the  midst  of  other 
housing  which  is  completely  subject  to  commercial  manipulation. 
In  that  event  there  would  undoubtedly  be  a  constant  tendency 
for  the  desirable  housing  project  to  break  down  and  become 
less  desirable  because  of  the  conditions  existing  in  the  surround- 
ing neighborhoods.  This  immediately  suggests  to  the  planner 
that,  if  at  all  possible,  the  future  safety  of  a  good  project  of  this 
kind  conceivably  might  be  safeguarded  if  the  project  Itself 
were  completely  surrounded  by  park  areas  which  would  effec- 
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tively  separate  the  project  from  the  less  desirable  surrounding 
neighborhoods. 

Category  No.  4. — In  this  group  we  must  include  all  projects 
which  are  similar  to  that  described  under  category  No.  3,  but 
different  only  in  that  the  ownership  is  different,  i.  e.,  the  owner- 
ship here  being  vested  in  the  occupants  of  the  houses — each 
renter  being  also  a  part  owner  of  the  entire  project.  This  is  the 
same  idea  that  we  know  as  the  traditional  English  copartnership 
housing,  and  it  is  not  essentially  different  in  its  principle  of  owner- 
ship from  that  applied  in  the  familiar  cooperative  apartment 
buildings.  I  reaffirm  the  warning  to  provide  protection  against 
the  malign  influences  of  blighted  districts  and  undesirable  hous- 
ing which  surround  a  well-designed  housing  project. 

These  four  classifications,  when  reviewed,  drive  home  to  us  the 
importance,  to  the  planner,  of  knowing  (a)  whether  a  housing 
project  is  to  be  split  up  for  ultimate  sale  to  individuals;  (h) 
whether  it  is  to  be  utilized  as  a  manipulated  profit-and-loss  com- 
modity only,  regardless  of  a  paramount  interest  of  the  occupants 
of  the  dwellings;  (c)  whether  there  is  a  social  objective  contem- 
plated, and  in  a  measure  secured  by  an  effective  limitation  of 
income  and  of  rent  levels;  and  (d)  whether  or  not  the  occupants  of 
the  dwellings  are  themselves  the  owners  of  the  group  of  dwellings. 
The  importance  I  assign  personally  to  this  matter  may  not  have 
your  concurrence;  but  I  maintain  that  the  issue  is  a  vital  one, 
even  if  we  look  at  the  entire  matter  without  any  bias  favoring 
housing  projects  based  on  social  objectives  as  contrasted  with 
housing  projects  based  on  pecuniary  objectives. 

The  joker  about  ownership. — If  there  were  such  a  thing  as  a 
"realist,"  I  think  he  would  say  something  like  this  about  owner- 
ship. He  would  admit  that  the  possession  of  a  title  deed,  and 
the  complete  freedom  of  the  property  from  any  lien  or  mortgage, 
could  be  called  real  ownership,  since  it  involves  complete  control 
or  opportunity  to  control  on  the  part  of  the  owner.  On  the 
other  hand,  if  one  holds  a  title  deed  to  property,  but  continues  to 
be  obligated  to  pay  considerable  sums  to  some  money-lending 
institution  on  a  mortgage  or  a  note  of  any  kind  related  to  the 
property  in  question,  then  certainly  ownership  is  only  partially 
vested  in  the  so-called  owner  who  holds  the  title  deed.  He  is  not 
free  to  control;  he  may  not  be  able  to  meet  the  financial  obliga- 
tions upon  his  dwellings;  he  may  very  well  have  to  give  it  up  and 
turn  the  property  over  to  someone  else  who  can  pay  to  the  money- 
lending  institution  the  monies  that  are  due.  In  hundreds  of 
thousands  of  instances  of  presumed  ownership  the  ultimately 
effective  and  therefore  the  "real"  owner  is  the  holder  of  the  mort- 
gage. As  I  am  not  settling  the  affairs  of  the  world,  I  pass  on 
after  posing  the  question:  When  is  an  owner  not  an  owner? 

Relationship  of  owner's  objective  to  the  problem. — Obviously, 
those  who  hold  an  equity  in  property,  those  who  hold  a  financial 
interest  in  it,  are  owners.  If  these  owners  are  not  identical  with 
the  occupant  families  in  the  project,  then  we  have  divergent 
forces.  The  needs  of  the  occupants  for  more  space  and  better 
living  pull  in  one  direction,  while  the  demand  for  return  on  invest- 
ment, or  profit  from  speculation,  pulls  in  the  opposite  direc- 
tion.    *     *     * 

Why  so  relatively  great  a  proportion  of  my  presentation  is 
devoted  to  this  issue  will  be  somewhat  clearer  if  I  give  an  exam- 
ple. The  planner  necessarily  is  controlled  by  the  over-all  finan- 
cial consideration  arising  out  of  the  cost  of  his  laud,  the  cost  of 
revamping  or  building  new  public  utilities,  the  cost  of  dwellings, 
the  cost  of  attractive  landscaping,  etc.,  in  addition  to  the  basic 
item  of  cost  of  financing  of  the  project.  If  he  thinks  carefully, 
he  knows  that  he  may  have  to  provide  funds  for,  and  to  design 
and  construct,  for  example,  sewers  or  a  public  school,  because 
the  city  itself  has  not  yet  provided  them  to  serve  the  part  of  the 
town  in  which  he  is  proposing  to  locate  his  project.  The  designer 
realizes  that  the  city  with  which  he  is  dealing  has  not  completely 


developed  its  entire  utility  system  and  school  system  for  the 
service  of  a  comprehensively  designed  distribution  of  dwellings, 
commercial  buildings,  and  industrial  areas.  If  a  purely  pecuni- 
ary objective  controls  the  designer,  he  will  locate  his  housing 
project  so  that  it  can  be  subsidized  by  the  existing  community 
through  an  earlier  provision  of  utilities  and  schools,  even  though 
some  other  location  involving  new  construction  of  some  of  these 
facilities  is  a  better  one  from  the  standpoint  of  the  community's 
social  and  financial  interest,  i.  e.,  better  from  the  standpoint  of 
the  city  plan. 

Projects  as  assets  and  as  liabilities. — We  have  seen  that  of  the 
four  categories  of  housing  project  listed  in  the  beginning,  .No.  1 
(that  which  becomes  a  multitude  of  separate  ownerships  later) 
and  No.  2-b  (commodity  housing  on  a  speculative  basis)  might 
very  well  be  said  to  promise  no  permanence  and  no  stable  con- 
tribution to  the  community.  Those  types  might  be  thought  of 
as  leeches  whose  nourishment  is  filched  from  the  social  and 
economic  lifeblood  of  the  more  stable  parts  of  the  community. 
That  would  be  a  fair  assumption,  in  the  case  of  one  because 
individual  owners  have  no  ability  to  cope  with  the  disintegrating 
forces  which  surround  them;  and  the  other  speculative  one 
because  its  basic  intention  is  to  get  the  most  out  of  the  community 
with  the  least  possible  contribution  by  itself.  On  the  other 
hand,  long-term  investment  housing,  copartnership  housing,  and 
limited-dividend  and  rental  housing  all  share  the  need  for  cer- 
tain stability  and  continuity  of  existence  within  the  urban  pat- 
tern. So  we  have  every  right  to  expect  the  community  planner 
(city  planner  or  town  planner  or  regional  planner)  to  look  askance 
upon  the  two  kinds  of  housing  and  with  favor  upon  the  others. 
That  he  must  have  an  opinion  is  axiomatic,  if  he  is  to  assist  in 
the  determination  of  the  relationships  of  dwellings  to  open 
spaces,  and  of  both  to  streets  and  other  buildings — which  rela- 
tionships he  must  deal  with  as  a  planner. 

Technique  of  Site  Planning 

A  field  as  complex  as  that  of  site  planning,  in  which 
there  are  so  many  variables  and  imponderables,  cannot 
be  reduced  to  a  formula.  How  some  of  the  most  im- 
portant factors  are  dealt  with,  and  the  extent  to  which 
their  interrelationship  is  properly  adjusted,  largely  will 
determine  the  success  or  failure  of  the  site  planning. 
These  significant  factors  are : 

1 .  The  characteristics  of  ownership  and  control  of  the 
contemplated  housing  project. 

2.  The  relationship  of  the  site  to  its  immediate  and 
regional  environment. 

3.  Initial  cost  of  development  versus  the  cost  of 
maintenance  and  operation. 

4.  Time  allowable  for  planning:  when  construction  is 
to  start. 

5.  Construction  by  a  private  contractor  versus 
"force  accoimt"  construction  by  a  public  agency. 

1 .  The  characteristics  of  ownership  and  control  of  a  con- 
templated housing  project,  have  already  been  dis- 
cussed at  considerable  length  and  the  significance  of 
that  point  should  be  clear.  It  is  really  axiomatic  that 
the  site  planning  of  property  which  is  to  be  subdivided 
and  parceled  off  to  different  owners  later  is  a  different 
problem  from  that  of  the  site  planning  of  a  single  tract 
which  is  to  remain  intact  and  be  occupied  by  rented 
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housing.  This  difference  in  plannuag,  ignored  by  the 
inexperienced  and  unloiown  to  the  layman,  was  men- 
tioned by  the  late  Henry  Wright  in  a  warning  to  the 
plan  copyists.  He  stated  that  the  best  site  plan  for  a 
one-ownership  rented-housing  type  of  development  need 
not  include  some  of  those  provisions  which  would  be 
essential  in  the  other  type  of  development,  where  it  is 
necessary  to  make  it  easy  to  divide  the  land  into  parcels 
for  sale.  He  qualified  this  by  saying  that  a  project 
completely  developed  with  everything,  including  build- 
ings, is,  of  course,  not  in  much  danger  of  being  drasti- 
cally mutilated  by  what  individual  lot  owners  may  do 
to  it,  at  least  not  imtU  the  time  arrives  when  there  is 
need  of,  or  advocacy  of,  the  erection  of  new  buildings 
or  extension  of  old  buildings  on  the  originally  imoc- 
cupied  land  which  had  been  set  aside  as  yard  spaces  for 
the  dwellings.  In  the  project  intended  to  be  parceled 
off  to  different  lot  owners,  the  compulsion  to  keep  each 
lot  free  of  all  utility  lines  that  serve  other  lots,  and  the 
effort  to  make  aU  lots  as  saleable  as  possible,  almost 
always  restrict  the  ability  of  the  designers  of  the  utihty 
systems  to  secure  the  maximum  economies  consistent 
with  efficiency.  In  the  case  of  the  consolidated  tract 
which  is  to  remain  intact  and  occupied  by  rented 
dwellings,  the  designers  can  run  their  utility  lines  across 
any  part  ol  the  property,  seciu-ing  the  shortest  runs  of 
trenches,  water  pipes,  conduits,  pole  lines,  sewer  mains, 
etc.,  and  there  will  result  both  economy  and  efficiency. 
Moreover,  the  stability  of  the  project  which  remains 
under  centralized  ownership  and  control  means  perma- 
nence of  financial  value.  It  will  mean  assurance 
against  breakdown  of  both  character  and  value.  It 
will  be  assured  against  the  usual  influences  creating 
bhght.  Examples  of  this  type  of  site  planning  are 
Simnyside,  Long  Island,  N.  Y. ;  Chatham  Village  in 
Pittsburgh;  the  new  to\vn  of  the  Farm  Security  Ad- 
ministration at  Greenbelt,  Md. 

Even  with  the  more  acceptable  type  of  property 
ownership  and  control,  however,  it  is  not  always  possi- 
ble to  assure  the  theoretically  greatest  economies  in  lay- 
out of  underground  and  overhead  utilities  and  services. 
Admitting  that  the  topography  itself  is  often  the  most 
significant  factor,  if  there  should  be  a  need  for  a  certain 
kind  of  street  pattern,  or  for  particular  types  of  build- 
ing and  their  placement  and  orientation,  these  require- 
ments may  modify  the  lay-out  of  utility  systems  suf- 
ficiently to  lose  some  of  the  economies — economies 
which  otherwise  are  derived  out  of  the  freedom  to  go 
anywhere  throughout  the  one-ownership  tract. 

2.  The  relationship  oj  the  site  to  its  immediate  and 
regional  environment  is  significant — 

a.  With  respect  to  soil  and  drainage  conditions;  to 
climatic  conditions ;  to  prevailing  winds  and  to  sunhght. 

b.  With  respect  to  the  existence  of,  and  accessibiUty 


to,  water  supply  and  distribution  lines,  trunk  sewerage 
and  sewage  disposal  facilities,  fuel  gas  services,  electric 
service,  transportation  of  various  kinds,  recreation 
facilities,  schools,  adjacent  or  surrounding  urban  or 
rural  land  and  development. 

c.  With  respect  to  laws  and  ordinances  (including 
building  codes,  highway  construction  regulations,  zon- 
ing regulations,  the  control  of  official  planning  agencies, 
etc.). 

It  goes  without  saying  that  the  theoretically  cheapest 
development  of  a  site  from  the  standpoint  of  first  cost 
could  not  be  applied  where  there  are  great  irregularities 
of  ground  contour;  or  where  good  subsoil  bearings  for 
fomidations  do  not  exist,  or  exist  over  but  part  of  the 
area.  Obviously,  it  is  the  job  of  the  site  planner  to 
determine  whether  required  grading  and  utility  system 
installation  will  so  increase  the  cost  of  the  "ground  pre- 
pared for  building"  as  to  warrant  the  abandonment  of 
the  site  and  the  acquisition  of  another  where,  with  a 
higher  purchase  price  plus  less  expenditure  to  prepare 
the  land  for  builduig,  the  aggregate  cost  is  less.  This 
fact,  frequently  disregarded  by  municipalities  with 
resulting  extravagance,  points  to  the  need  of  making 
preUminary  examinations,  studies,  and  estimates  wher- 
ever possible  prior  to  the  acquisition  of  the  land. 
Criticism  of  excessive  site-development  cost  cannot  be 
entirely  valid  if  the  site  planner  has  had  neither  time  nor 
opportunity  to  do  this  prehminary  work  and  to  accept 
or  reject  proposed  sites  on  the  basis  of  his  findings. 
With  respect  to  public  housing  projects  particularly,  an 
entirely  unnecessary  and  deplorable  extravagance  will 
occur  in  many  cases  because  sites  are  acquired,  through 
poUtical  strategies  or  with  undue  stressing  of  the  need 
for  speed,  without  first  having  been  technicallj'  and 
financially  verified  by  preliminary  study  and  planning 
and  cost  estimating. 

As  to  prevailing  winds  and  orientation,  due  consider- 
ation of  these  factors,  not  measurable  directly  in  dollars, 
may  very  well  indicate  an  arrangement  of  blocks  and  of 
buildings  which  will  make  the  site  development  cost 
somewhat  greater  than  if  these  factors  are  disregarded. 
There  is  no  substitute  here  for  practical  common-sense 
judgment.  In  hot  climates,  to  fail  to  take  advantage  of 
prevailing  breezes  would  be  stupid.  The  great  crescent- 
shaped  plateau  on  which  Greenbelt  is  being  built  is 
swept  by  the  prevailing  breezes  blo\ving  through  the 
low  flat  valley  lying  windward  of  the  crescent.  Again, 
if  dwellings  are  themselves  properly  designed  and  do 
not  exceed  two  rooms  in  depth,  there  is  not  so  much 
need  to  place  them  in  the  most  mathematicalh'  perfect 
relationship  to  receive  maximum  simlight  the  year 
round  in  all  or  in  specific  rooms.  I  believe  that,  follow- 
ing certaui  interesting  experiments  in  Germany,  there 
has  been  shown  in  this  cotmtry  at  times  an  inclination 
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to  overstress  orientation  of  buildings  and  the  various 
rooms  witiiin  them.  Always,  I  would  urge  a  common- 
sense  decision,  for  there  is  no  doubt  that  in  the  effort 
to  secure  theoretically  perfect  orientation  there  are 
added  certain  other  costs  and  complications  that  could 
otherwise  be  avoided. 

The  factors  of  regional  utility  services  and  transporta- 
tion must  be  approached  with  the  same  willingness  to 
appraise  alternatives.  If  no  public  supply  of  water  is 
available,  will  the  tapping  of  an  original  and  independent 
source  for  the  service  of  the  site  add  a  prohibitive  extra 
cost  to  the  project?  Would  selection  of  an  alternative 
site  make  that  extra  cost  unnecessary?  If  a  public 
supply  exists,  how  should  the  services  be  connected, 
at  what  cost  for  installation  of  trunk  lines,  and  what 
price,  if  any,  must  be  paid  for  the  water?  There  is  a 
similar  analysis  to  be  made  with  respect  to  sewerage  and 
sewage  disposal.  Must  the  planner  provide  for  a  sewage- 
disposal  plant  on  the  site,  and  if  so  where  will  it  be 
located  to  best  advantage  for  economy  of  operation,  for 
economy  and  absence  of  nuisance  elements  if  an  in- 
cineration plant  is  established  in  connection  with  it? 
Will  separate  systems  for  drainage  and  sewage  be  essen- 
tial? Is  the  locality  serviced  now  by  a  dual  or  a  com- 
bined system,  and  must  the  proposed  site's  utility  lay- 
out conform  thereto?  Gas  and  electric  systems  of  public 
service  companies  are  generally  extendable  at  company 
expense  when  there  is  assurance  of  an  adequate  num- 
ber of  consumers  or  an  adequate  amount  of  consumption. 
Here,  however,  the  alternatives  that  must  be  appraised, 
because  there  is  no  one  generally  apphcable  solution, 
include  those  of  (a)  locating  and  constructing  an  inde- 
pendent electric  generating  plant  on  the  site;  (6)  agree- 
ing with  the  utility  company  upon  the  location  and  type 
of  extension  into  the  site  if  done  by  the  company; 
(c)  agreeing  upon  the  feasibility  and  cost  and  desirability 
of  surface,  subsurface,  or  part  surface  and  part  sub- 
surface installation  of  the  distribution  system  tlirough- 
out  the  site;  (rf)  determining  location  and  character  of 
transformer  installations  and  the  like;  (e)  comparing 
consumption  rates  if  current  is  used  for  heating  and 
cooking  as  well  as  for  lighting  as  against  the  latter 
only,  and  the  questions  of  metering  that  are  involved 
in  these  decisions;  (/)  comparison  of  available  gas 
service  when  and  if  installed,  as  against  electricity  or 
oil  or  other  fuels,  and  the  problem  of  possible  consolida- 
tion of  distribution  lines  in  trenches  with  other  utilities. 
There  is  not,  and  cannot  be,  any  other  procedure  for 
the  site  planner  but  to  analyze  and  appraise  these  and 
other  alternatives  thoroughly,  with  estimates  of  installa- 
tion and  maintenance  and  operation  costs,  if  full  advan- 
tage of  competent  planning  teclmique  is  to  be  had. 
It  is  the  absence  of  such  comprehensive  utility  planning 
that  represents  one  of  the  less-known  but  obviously 
great  extravagances  of  ordinary  municipal  development 


and  expansion.  Although  it  is  impossible  to  give  fully 
adequate  examples  of  the  proper  treatment  of  these 
subjects  by  planners,  the  technique  itself  and  its  possi- 
bilities are  exemplified  in  the  case  of  the  three  major 
Greenbelt  town  projects  of  the  Suburban  Resettlement 
Division  of  the  Resettlement  Administration.'  In 
those  cases  there  was  a  compulsion  to  begin  construction 
simultaneously  with  the  beginmng  of  the  planning 
study,  and  on  a  site  already  acquired  and  not  previously 
studied  in  the  preliminary  manner  suggested  earlier 
herein.  There  was  no  alternative  but  to  proceed,  to 
make  the  best  out  of  what  was  there,  to  waste  no  time 
checking  up  and  properly  verifying  the  desirable  cor- 
relations of  utility  planning  among  the  various  services 
and  in  relation  to  the  placement  of  buildings.  Never- 
theless, because  the  planners  were  experienced  profes- 
sional and  technical  men,  their  work  was  remarkably 
well  correlated.  Their  reports  and  recommendations 
along  these  lines,  as  submitted  to  and  approved  by  the 
Director  of  the  Suburban  Division,  are  the  first  (per- 
haps the  only)  and  most  comprehensive  records  of  this 
technique  that  can  be  cited.  They  are  too  voluminous 
to  quote  in  full,  but  two  or  three  are  submitted  in  the 
appendix  of  this  document  to  illustrate  the  appHca- 
tion  of  the  teclmique.  In  the  appendix  also  are  listed 
the  subjects  covered  by  these  "summary  reports  aixd 
recommendations"  insofar  as  they  concern  site  plan- 
ning specifically. 

Transportation  is  admittedly  a  matter  of  significance 
in  the  problem  of  developing  housing.  It  sometimes 
requires  no  special  study  where  the  site  is  an  urban 
one  already  accessible  by  transportation  service.  In 
the  case  of  suburban  or  rural  sites  reachable  by  exten- 
sion of  existing  transportation  lines  or  the  establish- 
ment of  new  lines,  special  study  ■will  be  needed  with 
respect  to  the  routing  of  the  lines  into  or  through  the 
site  being  studied.  Tliis  may  very  well  point  the  way 
to  special  differentiation  of  the  proposed  streets  of  the 
community,  variations  in  grading  and  paving,  etc.  It 
may  be  an  important  factor  in  influencing  the  pattern 
of  blocks  and  streets.  And  these,  in  tiu-n,  will  aft'ect 
the  utility  distribution  systems.  Obviously,  the  cost 
of  transportation  ser^•ice  to  the  families  in  a  housing 
project  is  a  part  of  the  family  budget  and  has  its  effect 
upon  their  ability  to  pay  for  shelter,  food,  and  clothing. 

Developed  or  even  undeveloped  recreation  areas  are 
so  rarely  provided  in  suburban  and  rural  areas  that  the 
site  planning  for  housing  will  perforce  involve  pro- 
vision not  only  of  the  playgrounds  and  open  spaces 
that  are  set  up  in  any  good  site  plan  between  and  among 
the  buildings,  but  also  the  designation  of  adequate  park 
and  athletic  areas.  In  the  case  of  urban  sites,  there  is 
more  likelihood  that  there  are  recreation  areas  in  exist- 
ence, but  it  is  fair  to  state  that  only  rarely  are  there 

'  Now  the  Farm  Security  .\dministration  of  the  Department  of  Agriculture. 
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urban  parks,  playgrounds,  and  athletic  fields  adequate 
in  size,  sufficient  in  number,  or  properly  placed  to  serve 
the  people  for  whom  they  are  ostensibly  intended 
Therefore,  although  the  planner  may  sometimes  legiti- 
mately allow  for  the  known  accessibility  of  a  developed 
municipal  recreation  area  outside  the  boundaries  of  his 
site,  he  will  be  compelled  to  assure  adequate  areas  either 
on  his  site  or  outside  it,  or  both.  Here  another  vital 
question  arises,  answerable  now  only  on  a  common- 
sense  basis.  The  question  is:  In  the  effort  to  develop 
housing  for  those  of  low  income,  is  an  element  such  as 
a  plaj^ground  a  needed  standard  or  a  luxury?  Admit- 
ting the  great  lack  of  and  great  need  for  recreation 
spaces  properly  developed,  to  what  extent  can  the  devel- 
oper nuike  reservations  on  his  site  which  will  be  kept 
clear  of  buildings  and  will  be  developed  for  the  recrea- 
tion of  the  occupants  of  the  housing  project?  Upon 
whom  will  fall  the  cost  of  the  recreation  areas  and  their 
development? 

Again,  the  site  planner  will  allow  for  any  school 
facilities  that  exist  beyond  his  site,  but  in  the  interest 
of  the  future  population  of  the  site,  he  must  be  aware 
of  the  present  and  future  needs  for  school  facilities  and 
his  site  plan  must  provide  for  their  proper  location 
within  the  site  when  that  has  been  judged  necessary. 
Who  will  pay  for  that  school  buildmg  plot?  Will  the 
cost  of  the  educational  facilities  per  family  be  prohibi- 
tive in  terms  of  the  family  budget? 

It  is  more  difficult  to  point  out  in  what  manner  there 
can  be  an  effect  upon  site  plaiming  of  building  regula- 
tions, zoning  ordinances,  the  regulations  of  State  or 
local  sanitary  officials,  the  regulations  and  control  of 
highway  officials  or  of  official  planning  agencies.  The 
recjuirements  for  foundations,  for  sewerage  and  sewage 
disposal,  for  water  supplj',  for  road  widths  and  design 
and  types  of  paving,  for  sidewalks,  for  methods  of 
procedure  in  construction,  all  these  when  applicable 
ordmarily  would  not  seem  to  involve  anything 
that  the  competent  and  thorough  planner  would  not 
himself  pro-s-ide.  However,  the  regulations  are,  on 
occasion,  undulj^  stringent  and  sometimes  administered 
inflexibly  by  officials  with  little  imagination.  Here,  it  is 
apparent  that  there  can  be  much  variation  between 
what  regulations  must  be  coped  with  in  urban  as 
against  suburban  or  rural  localities.  Those  concerned 
with  minimum  legitimate  costs  of  housing  will  recog- 
nize (a)  the  greater  freedom  of  choice  outside  of  urban 
areas,  normally,  although  this  will  be  weighed  against 
probable  greater  costs  of  some  other  phases  of  site 
development;  and  (6)  that  again  these  questions  are 
matters  for  common-sense  analysis  and  judgment. 
Without  undue  or  sweeping  criticism,  it  might  be 
ventured  that  official  planning  bodies,  when  they  do 
exercise  control,  have  at  times  exercised  a  too  metic- 
ulous   supervision    of    details    of   large-scale    housing 
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projects  and  required  modifications  of  the  site  plan 
that  could  not  be  entirely  justified.  Certainly  in  the 
interest  of  good  housing,  new  projects  require  proper 
planning,  proper  public  services,  proper  recreation 
areas  and  otlier  open  spaces,  even  though  those  projects 
are  intended  to  be  occupied  bj^  people  of  modest  or  low 
income,  and  even  though  the  ultimately  developed  and 
occupied  site  may  not  make  sufficientlj"  large  tax  con- 
tributions to  maintain  and  operate  those  facilities. 
A  cjTiic  might  well  ask  whether  such  admittedlj'  desira- 
ble facilities  can  and  should  be  developed  fully  and 
first  in  the  low-income  housing  project  sites,  before 
supplying  such  facilities  to  the  mass  of  people  in  con- 
gested urban  areas.  Agam,  and  for  the  present,  only  a 
practical  common-sense  attitude  is  reasonable,  because 
it  is  impossible  now  to  devise  and  secure  agreement 
upon  a  broad  and  theoretically  perfect  commimity 
policy  that  can  be  made  to  work. 

3.  There  must  be  established  in  some  fashion,  as  a 
matter  of  policy  (arbitrarily,  perhaps,  at  this  time), 
the  most  reasonable  relationship  between  the  initial 
cost  of  a  housing  project  (including,  of  course,  its  site 
development)  and  the  estimated  probable  expenditures 
that  will  be  required  for  maintenance  and  operation 
over  a  period  of  years  during  which  the  buildings  will 
remain  habitable  and  during  which  their  first  cost  is 
being  amortized.  Any  housing  site  must  be  as  con- 
sistently developed  in  relation  to  these  calculations  as 
are  the  buildings.  It  is  obvious  that  man  can  build 
cheaply,  but  it  is  not  proven  that  what  he  builds  most 
cheaply  can  be  of  a  standard  acceptable  as  a  national 
housing  norm.  If  cheap  building  of  dwellings  is  under- 
taken, shoidd  utilities,  for  example,  be  more  perma- 
nently conceived  than  are  the  buildings?  Coming 
directly  to  the  point,  the  cheapest  and  easiest  thing  to 
build  (i.  e.,  what  some  people  advocate  for  what  they 
meaninglessly  call  "low-cost  housing")  is  certain  to  be- 
come increasingly  costly  to  preserve  and  maintain  over 
a  period  of  years.  This  is  true  of  buildings  and  of  the 
pubhc  utility  installations  wliich  are  part  of  the  site 
plan  development.  There  is  a  point  somewhere,  not 
heretofore  calculated,  where  there  is  a  reasonable  and 
common-sense  balance  of  initial  expenditure  versus 
maintenance  and  operation  expenditure.  To  discover 
that  point  is  of  no  concern  to  the  speculator  or  to  the 
developer  who  builds  to  seU,  both  of  whom  leave  a  suc- 
cession of  sucker-purchasers  to  take  the  losses  through 
the  ensuing  years.  It  is  of  vital  concern  to  those  who 
strive  to  solve  the  problems  of  providing  living  condi- 
tions of  a  proper  standard  which  have  some  chance  of 
remaining  so.  This  is  a  basic  issue  in  housing,  broad, 
complex,  and  ramified  in  its  implications,  and  not  to 
be  exhaustively  treated  here.  However,  there  are 
related  financial  factors  in  the  so-called  value  of  the 
developed  property  during  the  ensuing  years.     When  a 
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site  is  not  intended  to  be  sold  off  in  pieces  of  "commodity 
housing"  to  endure  the  vicissitudes  of  a  speculative  real 
estate  market,  there  is  a  difference  in  such  factors  as  its 
sale  value  as  a  whole,  its  value  as  a  part  of  the  assess- 
able wealth  of  the  community,  its  value  as  a  locality 
not  requiring  an  excess  of  public  or  philanthropic  ex- 
penditures because  of  substandard  conditions.  AU 
these  things  imply  that  the  present  credit  system  ought 
not  to  accept  lowest  first  cost  as  a  determining  factor 
in  housing  generally  or  in  site  planning  and  development 
specifically. 

Whenever  in  the  past  this  element  of  permanence 
of  value  has  been  disregarded,  whenever  entrepreneurs 
have  essayed  the  task  of  reducing  the  cost  of  housing, 
the  things  that  were  sacrificed  first  were  space,  quahty 
and  durability  of  materials  and  workmanship.  It  is 
no  innovation  to  have  these  latter  expediencies  sug- 
gested now;  but  efforts  to  reduce  the  cost  of  housing 
need  first  of  aU  to  be  orientated  with  the  problem  itself, 
and  the  problem  needs  first  to  be  stated.  That  part 
of  this  problem  which  falls  into  the  category  of  site 
planning,  this  document  attempts  to  clarify.  As  I 
have  said  or  impHed  before,  there  is  no  formula;  there 
are  no  cute  graphs  that  show  the  advent  of  the  mil- 
lennium; there  is  no  substitute  for  thought  and  sound 
judgment  exercised  by  skilled  persons  in  particular 
cases,  on  particular  problems,  with  all  the  factors 
appraised  individually  and  collectively. 

4.  The  time  allowable  for  -planning  cannot  be  deter- 
mined by  any  generalization.  Although  the  Suburban 
Resettlement  Division  of  the  Resettlement  Adminis- 
tration, with  an  amazing  degree  of  success,  started  the 
specific  planning  for  its  major  projects  almost  simul- 
taneously with  the  putting  of  large  construction  forces 
to  work  in  the  field,  the  procedure  cannot  be  recom- 
mended. No  satisfactory  results  can  be  definitely 
assured  unless  ample  preliminary  time  is  allowed  for 
planning.  Preferably,  this  should  include  the  oppor- 
tunity to  make  the  previously  suggested  prehminary 
site  plan  studies  and  estimates  before  the  land  is 
purchased. 

5.  Construction  by  private  contractors  versus  "force 
account"  construction  by  a  public  agency. — Decision 
between  these  alternatives  will  affect  site  planning. 
In  theory,  the  contract  system  implies  some  difficulty 
in  making  changes  and  adjusting  claims  therefor.  In 
theory  also,  the  force  account  method  seems  to  imply 
more  flexibility,  greater  freedom  to  adjust  modifica- 
tions in  the  field.  Actually,  a  force  account  construc- 
tion organization  is  tied  to  its  related  procurement 
agency  which  secures  building  materials;  and  freedom 
to  make  changes  is  linuted  by  the  status  of  ordered 
and  delivered  materials.  Beyond  that  point,  if  the 
construction  division  thinks  it  knows  better  than  the 
planners  what  and  how  to  design  and  build,  innumer- 


able difficulties,  delays,  and  sabotages  will  occur, 
unless,  of  course,  there  is  a  broad-visioned,  astute,  and 
competent  administrator  with  authority  to  prevent 
these  difficulties.  The  real  points  are  (a)  that  economy 
in  both  planning  and  construction  are  reconcilable  and 
not  in  any  essential  conflict  if  undertaken  sequentially 
by  competently  manned  agencies  so  related  as  to  elimi- 
nate rivalry  and  sabotage;  but  (6)  that  under  other 
circumstances  the  site  planner  will  be  compelled  to 
design  and  redesign  his  site  lay-out  and  his  utilities 
systems  to  the  point  of  entailing  extra  costs  rather  than 
securing  the  economies  possible  by  proper  and  compre- 
hensive site  planning. 

Special  note  on  heating. — The  factors  discussed  here 
are,  of  course,  not  all  the  considerations  that  are  in- 
volved in  site  planning.  The  type  of  building  construc- 
tion, the  architectural  characteristics  that  are  usually 
referred  to  as  "style,"  the  landscape  treatment  most 
suited  to  a  particular  region  or  best  suited  to  land  which 
is  wooded  or  is  traversed  by  streams — all  these  will  be 
taken  into  account  by  the  skillful  site  planner. 

However,  the  problem  of  heating  buildings  is  a  factor 
of  very  considerable  significance  to  the  site  planner. 
The  installation  of  heating  facilities  is  a  factor  of  initial 
capital  investment,  and  the  operation  of  the  heating 
facilities  affects  the  economy  of  the  individual  family 
and  the  project  management  throughout  a  long  period 
of  years.  Along  with  heat  we  must  consider  domestic 
hot  water;  and  there  should  be  analyses  of  the  different 
fuels  and  the  different  modes  of  house  heating,  before 
giving  final  judgment. 

In  any  case,  the  cost  of  construction  of  buildings  is 
involved  because  of  need  or  absence  of  need  for  chim- 
neys, cellars,  driveways  for  delivery  of  fuel  and  removal 
of  ashes,  etc.  The  planning  and  placement  of  buildings 
are  both  directly  related  to  this  problem,  and  the  site 
planner  must  examine  the  problem  with  the  architects 
and  their  mechanical  and  heating  engineers,  and  with 
them  reach  a  joint  decision  and  adjust  the  site  plan 
accordingly.  By  way  of  illustrating  this  point  at  some 
length,  some  (but  not  all)  of  the  findings  and  recom- 
mendations of  the  project  planners  of  the  town  of 
Greenbelt,  Md.,  are  attached.     (See  Appendix.) 

From  experience  and  observation,  and  from  consider- 
ation of  such  factors  as  have  been  discussed  herein,  it 
is  reasonable  to  conclude: 

a.  That  centralized  ownership  and  control  of  a  site 
and  housing  development,  together  with  a  policy  of 
dwelling  occupancy  by  tenants  or  by  copartnership 
owner-tenants,  will  allow  the  site  planning  to  be  most 
efficiently  and  economically  completed,  will  assure 
maximum  construction  economies,  and  will  assure  longer 
duration  of  higher  social  and  pecuniary  value  to  the 
project. 


Housing  Monograph 


23 


6.  That  there  are  factors  of  relationship  of  site  to  im- 
mediate and  regional  environment  that  should  encour- 
age (1)  preUminary  tentative  site  planning  and  esti- 
mating prior  to  acquisition  of  land;  (2)  thorough  and 
analytical  appraisal  of  alternative  solutions  of  the  tech- 
nical plan  problems  that  are  involved,  with  respect  to 
efficiency,  relative  economy  of  first  cost,  and  economy 
of  maintenance  and  operation;  (3)  that  there  are  no 
formulas  for  solutions  of  these  problems  capable  of 
general  application,  and  no  substitute  for  thorough 
analytical  study  and  skillful  planning. 

c.  That  the  lowest  first  cost  is  not  a  desirable  objec- 
tive; that  economy  of  maintenance  and  operation  costs 
is  highly  important  during  ensuing  decades;  that  there 
should  be  common-sense  judgment  applied  to  estabhsh- 
ing  a  proper  balance  between  initial  first  cost  and  the 
cost  of  maintenance  and  operation. 

d.  That  all  planning  should  be  thoroughly  done  prior 
to  the  initiation  of  construction. 

e.  That  construction  by  private  contractors  is  prefer- 
able to  public  construction  organizations  operating  on 
"force  account";  that,  if  the  latter  is  inescapable,  the 
technical  planning  forces  and  the  construction  forces 
should  be  under  the  same  broad-visioned,  astute,  and 
competent  administrator. 

Incoinparability  of  Site 
Planning  Values 

No  one  has  calculated,  certainly  not  in  any  extensive 
way,  what  the  absence  of  skilled  site  planning  as  we  now 
know  it  has  cost  those  communities  which  failed  to 
apply  it.  No  one  has  calculated,  or  could  calculate,  the 
smaller  cost  of  any  project  which  has  been  skillfully 
planned  throughout,  includuig  the  site  planning,  as 
against  the  cost  of  such  a  project  if  undertaken  with 
little  or  no  planning.  Bj^  the  same  token,  no  one  can 
calculate  now  what  further  economies  can  be  achieved 
by  skillful  site  planning  alone.  One  reason  is  that  we 
have  in  this  country,  as  yet,  but  a  very  few  skillfully 
planned  housing  projects;  another  is  that  existing  well- 
planned  projects  have  never  been,  and  probably  could 
not  have  been,  made  comparable  with  each  other  for 
the  purpose  of  appraising  relative  economies.  A 
final  reason  is  that  the  socially  beneficial  characteristics 
of  the  physical  lay-out  are  incalculable.  Since  these 
socially  beneficial  characteristics  are  what  the  site 
planner  is  trying  to  assure,  and  since  they  cannot  be 
precisely  compared  or  precisely  measured  in  dollars,  it 
is  clear  that  both  the  planner  and  those  who  are  merely 
dollar-minded  will  agree  that  good  site  planning  is  not 
a  method  of  achieving  lowest  first  cost  in  dollars. 

Examples  of  Site  Planning 

The  materials  quoted  in  this  section  furnish  examples 
of  the  kind  of  thinking  that  the  site  planner  uses — the 


analyses  upon  which  he  bases  his  conclusions.  These 
thinking  processes  are  as  much  a  part  of  site  planning 
as  are  the  maps  and  plans  which  show  grapliically  the 
physical  arrangements  which  are  proposed.  It  is  im- 
possible now  to  enumerate  all  the  technical  analyses 
and  plans  which  might  be  assembled  to  illustrate  the 
planning  process;  and  it  is  very  doubtful,  if  they  could 
be  assembled,  whether  their  relative  validity  or  im- 
portance could  be  appraised  in  any  useful  way.  One 
special  study  may  be  mentioned.  Clarence  S.  Stein's 
"Studies  of  the  relative  improvement  costs  of  various 
schemes  of  house  grouping"  were  made  in  November 
1935  for  the  Suburban  Resettlement  Division  of  the 
then-named  Resettlement  Administration.  The  pur- 
pose of  the  studies  was  "to  measure  the  comparative 
efficiency  of  various  methods  of  grouping  houses  as 
affecting  street,  yard,  and  park  improvement  costs." 
Inasmuch  as  that  document,  with  its  illustrative  dia- 
gram plans,  has  never  been  published,  only  part  of  the 
general  findings  are  submitted  here.  It  must  be  re- 
membered that  any  such  analysis  depends  for  its 
validity  upon  the  arbitrary  first  selection  of  comparable 
standards  upon  which  the  calculations  and  comparisons 
are  based.     Mr.  Stein  stated: 

1.  The  cost  of  improvements  per  house  is  greatest  when  houses 
are  built  facing  on  main  roads.  (Houses  on  main  traffic  ways 
are  also  probably  the  least  desirable  for  good  living.)  Schemes 
10  and  11  [not  reproduced  here]  show  similar  arrangement  of 
houses,  the  one  on  a  lane  and  the  other  on  a  main  road.  The 
estimates  of  these  two  indicate  that  conditions  of  soil  and  contour 
being  equal,  the  latter  will  cost  about  38  percent  more  than  the 
former. 

2.  Improvement  costs  of  houses  on  lanes  are  increasingly 
cheaper  per  house  as  the  length  of  lane  increases.  It  is  apparent 
that  a  superblock  of  1,000  feet  in  -nidth  offers  economic  advan- 
tages over  a  block  of  half  this  width  unless  there  are  site  con- 
ditions that  overbalance  the  saving  from  decreased  length  of 
main  highway  and  main  lines  of  utilities  per  house. 

3.  The  cheapest  arrangement,  as  affecting  improvement  costs, 
is  that  of  row  houses  on  lanes  without  vehicular  roads  in  the 
lanes,  but  with  garages  grouped  at  entrance  to  lanes.  This 
arrangement  has  great  advantages  from  the  point  of  view  of 
good  living.  It  offers  increased  safety  and  quiet  on  the  service 
side  of  the  houses  and  at  the  same  time  it  permits  complete 
privacy  on  the  garden  side.  On  the  other  hand,  some  planners 
may  prefer  to  sacrifice  these  advantages  for  the  convenience  of 
direct  access  to  each  house  by  automobile  and  greater  ease  in 
the  delivery  of  bulky  goods  and  fuel,  and  easier  fire  protection. 

4.  The  lanes  without  roads  show  a  cost  advantage  of  about 
18  percent  over  those  with  roads.  However,  the  length  of  lanes 
without  vehicular  roads  must  be  limited  to  facilitate  delivery  of 
heavy  and  bulky  goods  and  of  fuel.  The  proportionate  difference 
of  cost  is  greatly  decreased  when  lanes  with  roads  are  increased 
to  the  greater  length  that  their  arrangement  makes  practical 
and  acceptable.  But,  the  economic  advantage  of  the  lane 
without  roads  will  be  increased  on  hillj-  sites  where  road  con- 
struction is  difficult  and  expensive. 

In  a  second  part  of  Mr.  Stein's  study,  after  calculat- 
ing different  elements  of  cost,  exclusive  of  the  cost  of 
land,  a  table  is  shown  in  which  five  schemes  are  com- 
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pared.  The  total  cost  per  family,  i.  e.,  cost  per  dwelling 
unit,  for  these  five  schemes  is  $4,023.24,  $4,194.56, 
$4,277.71,  $4,484.32,  and  $4,721.00.  Similar  variations 
in  cost  estimate,  based  on  different  arrangements  of 
buildings  in  relation  to  the  streets  and  public  utilities, 
have  been  produced  in  other  studies.  This  is  cited  as 
an  example  of  the  fact  that  studies  of  site  planning 
reveal  less  expensive  ways  of  securing  the  same  general 
result.  It  is  an  example  of  thoroughness  and  skill  in 
site  planning,  rather  than  a  proof  that  all  site  planning 
is  skillfully  done  or  that  site  planning  produces  econ- 
omies if  badlj"  done. 

Thomas  Adams,  in  volume  VI  of  the  Harvard  City 
Planning  Studies,  "Design  of  Residential  Areas,"*  pre- 
sents comparable  plan  arrangements,  and  analyzes 
them  so  as  to  show  the  economies  achievable  without 
loss  of  quality.  It  is  evident,  for  example,  that  the 
sole  criterion  is  not  the  number  of  lots  in  the  plan — 
that  the  cost  of  the  lot  developed  with  its  street  access 
and  utilities  is  even  more  important.  Certainly  this  is 
true  on  any  long  term  basis,  even  if  it  is  not  true  m  a 
speculator's  heaven  where  quantity  and  rapid  turnover 
are  the  ministering  angels  and  quality  is  ignored.  We 
omit  plan  A,  which  shows  the  origmal  three  gridiron 
blocks,  and  reproduce  the  four  studies  as  figure  11. 
About  these  Mr.  Adams  says,  in  part: 


*  *  *  I  have  made  four  replatting  studies  for  an  area 
composed  of  three  blocks,  each  588  by  200  feet  and  surrounded 
by  50-foot  major  streets  and  40-foot  secondary  streets.  (See  figs. 
21,  B-E.)  These  are  the  dimensions  used  by  Morris  Knowles 
for  the  typical  blocls  of  single  liouses  in  the  assumed  town  plan 
on  which  he  based  his  study,  "The  Relation  of  Size  of  Lots  to 
Cost  of  Utilities  and  Street  Improvements  in  Low  Priced  Housing 
Developments,"  prepared  for  the  President's  Conference  on  Home 
Building  and  Home  Ownership. =  It  will  be  observed  that  the 
raw  land  cost  is  2.5  cents  per  square  foot.  The  local  improve- 
ment costs  are  summarized  on  each  diagram     *     *     *. 

Plan  A  shows  the  arrangement  of  this  area  on  the  gridiron 
system,  with  84  lots,  measuring  42  by  100  feet  and  costing  $716.36 
each  for  land,  streets,  and  sewers.  The  center  lines  of  the  streets 
surrounding  the  area  are  taken  as  the  boundary  for  replatting. 
In  every  proposal  except  plan  D  the  cross  streets  have  been  elimi- 
nated and  the  three  blocks  have  been  thrown  into  one. 

Plan  B  shows  the  conversion  of  the  interior  of  this  new  en- 
larged block  into  a  small  park  of  4.49  acres,  and  provides  50  lots, 
each  42  by  100  feet  and  costing  $680.96.  The  apportionment  of 
the  cost  of  the  open  space  to  the  lots  would  increase  the  cost  per 
lot  to  $778.82. 

Plan  C  is  similar  to  B  except  that  it  provides  56  lots  at  a  cost 
of  $608.18  each,  which  would  be  increased  to  $695.38  with  pro 
rata  addition  of  the  cost  of  the  park. 

Plan  D  attempts  a  less  expensive  arrangement,  with  more  lots 
and  a  smaller  park  area,  probabh'  too  small  for  efficient  super- 
vision. It  shows  74  lots  costing  $586.64  or,  with  park  cost  added, 
4623.41. 

Plan  E  is  platted  for  semidetached  houses  and  presents  a  more 
economical  and  otherwise  better  arrangement  than  the  preceding 
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Figure  11.— Four  ways  of  replatting  a  given  city  area. 
These  four  studies  are  from  the  Hanard  City  Planning  Studies,  Vol.  VI,  "Design  of  Residential  Areas,"  by  Thomas  Adams. 
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diagrams,  all  of  which  are  platted  for  detached  houses.  It  shows 
a  park  area  of  approximately  the  same  size  as  in  B  and  C,  but 
provides  72  lots  ranging  from  2,900  to  3,000  square  feet  in  area 
and  costing  S473.58  or,  with  cost  of  park  area  added  pro  rata, 
$540.84. 

In  these  plans  it  is  assumed  that  side  yards  will  be  necessary, 
and  adequate  side  yards  are  provided  in  every  case.  The  distance 
between  houses  in  plans  A  and  B  is  20  feet;  in  plans  C  and  D  it  is 
16  feet;  and  in  plan  E,  along  the  major  street,  it  is  15.8  feet. 

The  15-foot  setback  in  plan  A  is  retained  throughout  along  the 
40-foot  streets,  but  along  the  major  streets  a  10-foot  setback  is 
used.  In  the  latter  case,  however,  the  distance  between  building 
fronts  remains  the  same,  since  the  street  was  widened  from  50  to 
60  feet. 

Whereas  plan  A  provides  lots  of  sufficient  area  for  healthful 
housing,  plans  B,  C,  D,  and  E,  provide  more  desirable  arrange- 
ments from  both  social  and  economic  points  of  view.  AU  four 
patterns  provide  for  fewer  families  per  acre  than  does  plan  A, 
and  at  the  same  time  make  possible  appreciably  lower  costs  per 
lot,  even  (with  the  sole  exception  of  plan  B)  when  the  cost  of 
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FiGUBE  13.— Chatham  Village,  Pittsburgh:  Two  original  studies,  plan  for  SO  single 
houses,  plan  for  128  row  houses. 
The  first  study  provides  80  six-room  houses  to  sell  at  an  average  of  $10,500.  The 
128  row  houses  shown  in  the  second  study,  it  was  found,  could  be  sold  lor  between 
$7,860  and  $9,042.  The  final  plan  followed  the  latter  arrangement,  but  on  the  basis  of 
a  rental  occupancj*  and  not  sale  of  lots  and  houses.    See  figure  24. 
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Figure  14.— Sunnyside,  L.  I.,  contrasted  with  New  York  City  blocli  plan. 
A  block  of  buildings  at  Sunnyside  is  contrasted  with  a  so-called  normal  Xew  York 
City  block  plan.  The  lower  plan  is  at  Sunnyside,  uses  shallow,  attached,  two-room- 
deep  dwellings  in  both  houses  and  flats.  The  upper  block  is  the  same  building 
space  as  it  is  usually  wastefuUy  arranged  in  free-standing,  individual  buildings.  The 
center  park  play  space  of  the  lower  plan  is  about  equal  to  the  narrow  side  yards  in  the 
upper  plan. 

the  park  area  is  added  pro  rata.  Economy  is  obtained  by  sav- 
ings of  26.7  to  43.9  percent  in  street  improvements,  34.8  to  43.8 
percent  in  sewers  and  by  assessing  the  cost  of  the  central  open 
area  upon  the  municipality.  The  usual  criticism  of  interior 
playgrounds  is  that  of  the  expense  of  supervision.  This  may, 
however,  be  considered  as  having  been  transferred  from  the 
ehminated  streets,  and  therefore  as  not  being  entirely  an  added 
cost. 

Larger  blocks  than  have  been  customary  are  desirable  to  re- 
duce the  number  of  traffic  intersections.  Plans  B,  C,  and  E 
eliminate  four  of  the  street  intersections  of  plan  A,  thus  improv- 
ing traffic  conditions  on  minor  streets. 

Figures  12,  13,  and  14  are  indications  of  how  the  site 
planner's  study  of  particular  arrangements,  in  partic- 
ular places,  reveals  less  costly  ways  of  securing  desir- 
able relationships.  All  are  taken  from  Henry  Wright's 
Rehousing  Urban  America,^  figure  12  and  13  being 
examples  from  Chatham  Village,  and  figure  14  from 
Sunnyside.  They  reveal,  in  a  measure,  how  group 
planning  assembles  buildings  and  land  for  effective 
openness  without  extravagance. 

Finally,  there  are  shown  different  plans  of  the  green- 
belt  towns,  revealing  (among  other  things)  the  relation- 
ships of  the  first  town  units  to  the  ultimately  expanded 
town,  and  to  the  sewer  and  water  services. 

Appendix 

By  way  of  illustrating  the  method  of  careful  analyses 
of  various  alternatives  in  a  planning  study,  there  are 
submitted  in  this  appendix  the  following: 

1 .  A  report  and  recommendations  of  the  water  supply 
and  distribution  sj'stem  of  Greenbelt,  Md. 

2.  A  portion  of  the  reports  and  recommendations  for 
heating  of  dwellings  at  Greenbelt,  Md.,  and 


*  By  permission  of  Columbia  University  Press,  1935. 
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3.  A  list  of  some  of  the  principal  phases  of  the  plan- 
ning study  at  Greenbelt,  Md.,  suggesting  the  thorough- 
ness with  which  the  different  problems  were  studied. 

Water  Supply  System,  Greenbelt,  Md. 

Recommendations  for  water  supply  and  distribution. — It  is 
recommended  that  the  water  supply  for  the  Berwyn  project  be 
purchased  in  bulk  from  the  Washington  Suburban  Sanitary  Com- 
mission, whose  water  district  is  immediately  adjacent  to  the 
development,  requiring  the  laying  of  a  supply  line  to,  and  the 
erection  of  a  standpipe  on  the  high  point  of  the  property  for  the 
maintenance  of  storage  and  pressure.  This  supply  is  both 
ample  and  safe  and  may  be  distributed  to  the  homes  at  a  reason- 
able cost  to  the  consumer.  It  is  also  sufficient  for  all  future 
needs  of  the  community,  including  any  projected  extension. 

It  is  likewise  recommended  that  the  distribution  system  be  laid 
as  outlined  in  the  following  report.  This  laj'out  has  been 
designed  to  maintain  a  minimum  pressure  of  40  pounds  on  the 


higher  portions  of  the  terrain  for  satisfactory  house  supply  and 
fire  protection. 

For  economy  of  service,  as  well  as  for  the  control  of  usage  and 
the  prevention  of  waste,  it  is  recommended  that  all  house,  com- 
mercial, and  community  supplies  be  metered.     *     *     * 

Report  on  water  supply  and  distribution. — Water  supply:  From 
a  careful  study  of  the  various  sources  of  water  supply  available 
at  or  near  the  Berwyn  project,  it  has  been  recommended  that  a 
connection  be  made  with  the  mains  of  the  Washington  Suburban 
Sanitary  Commission  and  its  water  used.  This  supply  is  suffi- 
cient for  both  present  and  future  needs,  is  economically  sound 
and,  therefore,  becomes  the  logical  choice. 

A  series  of  conferences  with  Robert  B.  Morse,  chief  engineer 
of  the  commission,  developed  the  recommended  scheme.  This 
contemplates  bringing  a  16-inch  main  from  a  point  on  the 
Baltimore  Pike  across  to  the  high  point  on  the  Hurley  tract,  at 
which  point  a  2,000,000-gallon  standpipe  wUl  be  erected  to 
serve  both  as  storage  and  pressure  control.  From  here  the  water 
wiU  be  bought  in  bulk,  through  a  meter,  and  distributed  to  the 
various  parts  of  the  project. 


ULTIMATE    TOWN 

GREENBELT,  MARYLAND 


Figure  15.— Plan  of  the  proposed  ultimate  town,  Greenbelt,  Md.,  a  Farm  Security  .Administration  project. 
The  ultimate  town  of  Greenbelt,  3,000  dwellings,  is  a  demonstration  of  comprehensive  planning  of  an  entire  suburban  community.    Designed  by  the  technical  staff  of  the 
Suburban  Resettlement  Division  of  the  Resetllement  Administration,  it  is  already  partially  built. 
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Demand  requirements:  The  immediate  demand  for  water  is 
based  on  a  unit  of  1,000  homes,  with  an  average  family  of  4,  plus 
such  stores,  schools,  and  other  buildings  as  are  contemplated  for 
this  community.  General  waterworks  practice  calls  for  a  con- 
sumption of  100  gallons  per  capita  per  day  for  communities  of 
this  type,  or  an  average  demand  for  the  project  of  400,000 
gallons  per  day. 

For  purposes  of  design,  a  demand  requirement  of  125  percent 
of  the  average,  or  500,000  gallons  per  day,  has  been  used,  while 
future  requirements,  based  on  an  additional  1,000  homes,  would 
amount  to  1,000,000  gallons.  A  minimum  pressure  of  40  pounds 
will  be  maintained  at  the  higher  points  of  the  distribution  system 
and  an  ample  quantity  of  water  will  be  available  at  all  times  for 
normal  as  well  as  for  aU  emergency  needs. 

The  size  of  the  standpipe,  though  larger  than  would  be  required 
for  the  project  itself,  serves  a  double  purpose  in  that  it  not  only 
stabilizes  the  pressure  and  supply  for  the  project,  but  also  helps 


to  maintain  the  pressures  in  the  adjoining  territory.'  It  also 
provides  a  wide  margin  of  safety  in  case  of  fire. 

Sources  of  supply:  The  major  sources  of  supply,  studied  in 
connection  with  this  project,  are  given  below  and  the  reasons  for 
or  against  their  further  consideration  stated. 

Underground  supjily  or  wells:  The  entire  development  hes  on 
what  is  known  as  the  Coastal  Plain,  which  is  very  uncertain 
throughout  this  entire  area  as  a  source  of  underground  water 
supply.  Wells  have  been  drilled  in  the  immediate  neighborhood 
to  depths  of  about  600  feet  and  have  produced  quantities  varying 
from  40  to  100  gallons  per  minute.  The  uncertainty  and  expense 
as  well  as  the  limitation  of  this  source  of  supply  removes  it  from 
further  consideration. 

Surface  water,  i.  e.,  Beaver  Dam  Creek:  Beaver  Dam  Creek 
flows  through  the  experimental  farm  of  the  Department  of  Agri- 

'  An  interesting  illustration  of  the  way  in  wliich  a  sotindly  conceived  development 
may  react  favorably  on  surrounding  settled  areas.  From  an  economic  standpoint 
it  has  symbolic  significance. 


FIRST   TOWN 

GREENBELT 


Figure  16.— Plan  of  the  first  unit  of  the  town  of  Greenbelt,  Md.,  Farm  Security  Administration  project. 
Approximately  1,000  dwellings,  chiefly  row  houses  but  including  apartments  also,  encircle  the  school,  community  center,  store  group,  and  recreation  area.    Allotment  gardens 
lie  outside  the  crescent  plan  of  the  street  layout.    Approaching  roads  are  shown. 
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culture  and  has  a  drainage  area  of  approximately  12  square  miles. 
The  normal  flow  of  this  brook  at  the  point  considered  for  the 
i[itake  is  about  4  second-feet.  Three-fourths  of  this  flow  is  re- 
quired further  downstream  as  dilution  for  the  effluent  of  the 
farm's  sewage-treatment  plant.  This  leaves  an  available  supply 
of  1  second-foot  or  approximately  650,000  gallons  per  day,  which 
is  more  than  enough  for  the  first  unit. 

In  times  of  drought,  such  as  were  experienced  in  1931,  there 
would  be  no  water  available  from  the  creek  and  any  expansion 
of  the  project  would  find  this  supply  totally  inadequate.  In 
either  case  the  proposed  lake  on  the  project  would  have  to  be 
used  as  a  supplemental  reservoir  and  at  times  as  the  sole  source 
of  supply.  Both  Beaver  Dam  Creek  and  the  lake  would  require 
the  most  complete  chemical  treatment  and  filtration,  necessitat- 
ing the  continuous  attendance  of  a  technically  trained  operator. 
An  elevated  storage  tank  of  500,000  gallons  would  also  be  re- 
quired on  the  high  point  of  the  Hurley  tract. 

Because  of  the  uncertainty  of  this  source  in  times  of  drouglit 
and  the  known  insufficiencv  in  the  case  of  further  expansion  of 


the  project,  it  is  deemed  inadvisable  for  further  consideration. 

Washington  Suburban  Sanitary  Commission:  The  Washington 
Suburban  Sanitary  Commission's  water  district  is  immediately 
adjacent  to  the  project,  and  the  future  extension  of  their  district 
would  probably  include  the  entire  development.  Their  supply 
of  water  is  ample  for  both  present  and  future  needs  and  seems, 
under  all  circumstances  to  be  the  logical  source  from  which  to 
draw.  There  are  two  places  along  the  mains  of  the  commission 
where  suitable  connections  can  be  made,  each  of  which  will  be 
discussed  separately. 

At  the  junction  of  the  Edmonston  and  Brancbville  Roads:  The 
commission's  nearest  main  is  laid  to  within  2,600  feet  of  this  point, 
and  could  be  extended  to  there  by  them  to  feed  our  system. 

Owing  to  the  present  location  of  this  main  along  the  high 
ground  of  Berwyn  Heights,  it  would  be  necessary  to  build  a 
500,000-gallon  clear  water  storage  reservoir  near  this  corner  in 
order  to  have  a  sufficient  supply  to  carry  over  the  periods  of 
heaviest  usage.  It  would  also  be  necessary  to  install  a  booster 
pump  at  or  near  this  reservoir  and  erect  a  500,000-gallon  elevated 


FIRST   TOWN    UNIT 

6REENBELT         MD. 

SEWER    SYSTEM 


Figure  17.— Main  trunk  sewer  system  of  tbe  first  unit  of  the  town  of  Greenbelt,  Md.,  Farm  .Security  .\dministriition  project. 
The  sewers  follow  as  directly  as  possible  the  fall  of  the  ground  and  do  not  follow  the  street  pattern.    The  capacity  is  ample  for  additional  dwellings.    In  a  town  of  tenant 
occupancy  nothing  prevents  running  utility  lines  across  lots, 
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storage  tank,  on  the  high  point  of  the  Hurley  tract,  from  which 
the  distribution  system  will  be  run.  This  elevated  storage  tank 
is  required  to  maintain  the  proper  pressures  in  the  lines  and  pro- 
vides slightly  more  than  1  day's  supply  for  the  first  unit.  This 
line  from  the  junction  of  the  Edmonston  and  Branchville  Roads 
to  the  Hurley  tract,  with  its  appurtenances,  would  necessitate  a 
continuous  operating  and  maintenance  charge  which  would  have 
to  be  added  to  the  purchase  price  of  the  water.  A  cost  to  con- 
sumer comparison,  given  below,  shows  this  to  be  more  expensive 
than  the  recommended  scheme. 

Sixteen-inch  main  from  Baltimore  Pike  to  Hurley:  One  of 
the  large  water  mains  of  the  Washington  Suburban  Sanitary 
Commission  follows  along  the  west  side  of  the  Baltimore  Pike. 
By  making  a  connection  at  a  point  known  as  Edgewood,  a  16- 
iuch  main  can  be  run  approximately  due  east  to  the  road  leading 
from  the  experimental  farm  to  the  project,  and  thence  along 
this  road  to  the  high  point  of  the  Hurley  tract,  a  total  distance 
of  12,000  feet.  This  scheme  calls  for  the  erection  of  a  2,000,000- 
gallon  standpipe  at  this  point,  from  which  the  distribution  system 
will  be  run. 


Under  this  plan  it  is  contemplated  having  the  main  laid,  the 
ctandpipe  erected,  and  a  meter  installed  by  the  commission,  but 
financed  by  the  Resettlement  Administration,  and  with  the  un- 
derstanding that  no  taxes,  assessments,  or  charges,  other  than 
the  purchase  price  of  water,  will  be  made  against  the  project, 
either  now  or  in  the  future.  It  is  also  understood  that  all  main- 
tenance and  replacements  of  the  main,  standpipe,  and  meter  will 
be  borne  by  the  commission.  The  2,000,000-gallon  standpipe, 
though  larger  than  would  be  necessary  for  the  project  itself, 
serves  the  double  purpose  of  maintaining  a  constant  pressure 
and  supply  for  the  development  and  for  the  adjacent  territory  of 
the  water  district.  It  also  has  the  invaluable  asset  of  being  an 
ample  supply  for  fire  protection  or  other  emergencies.  A  further 
point  of  interest  lies  in  the  fact  that  a  reduction  in  the  size  of  the 
tank  from  2,000,000  to  1,000,000  gallons  would  bring  a  saving 
of  only  about  $10,000.00,  while  reducing  greatly  the  factors  of 
safety  in  both  supply  and  fire  protection. 

As  shown  by  the  data  given  below,  this  scheme  provides  not 
only  the  most  satisfactory  supply  for  both  present  and  future 


FIRST   TOWN    UNIT^ 

GREENBELT  MD. 

WATER    SYSTEM 


Figure  18.— Main  trunk  water  system  of  the  first  unit  of  the  town  of  Greenbelt,  Md.,  Farm  Security  Administration  project. 
The  system  is  designed  to  service  additional  dwellings.    The  storage  tank  is  at  the  extreme  north  point.    The  line  southward  crosses  a  shallow  valley  ta  another  high  point  at 
the  tip  of  the  crescent. 
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needs,  but  is  economically  sound  when  figured  on  the  basis  of 
cost  to  the  consumer. 

Distribution  system:  Owing  to  the  fact  that  the  development 
lies  largely  along  the  higher  ground,  and  the  necessity  of  bring- 
ing the  water  to  the  various  parts  of  the  tract  with  as  little  loss 
of  pressure  as  possible,  it  has  been  recommended  to  lay  a  prin- 
>'ipal  loop  of  14-inch  cast  iron  from  the  meter  on  the  high  point 
of  the  Hurley  tract  through  the  first  unit  of  houses.  From 
this  main  will  be  taken  other  portions  of  the  distribution  system 
to  completely  service  the  entire  project. 

Distribution  mains — Fire  hydrants:  The  distribution  mains 
lead  directly  from  the  meter  at  the  standpipe  through  the 
14-inch  loop  previously  mentioned,  and  into  a  secondary  loop  of 
8-inch  cast-iron  pipe  cross-connected  at  the  end  of  each  block  to 
form  a  complete  grid.  This  method  insures  the  greatest  uni- 
formity of  pressure  and  supply,  and  the  least  interruption  of 
service  at  such  times  as  repairs  or  maintenance  work  may  be 
required.     The  size  of  all  these  lines  is  kept  within  the  limits 


recommended  by  the  -American  Water  Works  Association  and 
the  National  Board  of  Fire  Underwriters  as  proper  for  connec- 
tions to  fire  hydrants.  These  hydrants  will  be  spaced  not  only 
according  to  the  recommendations  of  the  above  mentioned 
authorities,  but  also  as  strategically  as  possible  in  relation  to 
the  house  groupings  in  each  block. 

An  additional  main  will  be  carried  to  the  sewage-treatment 
plant  and  a  branch  laid  across  the  dam  to  serve  as  a  connection 
to  the  future  develojiment  of  the  project.  This  line  across  the 
dam  should  be  laid  during  construction,  as  it  would  be  very 
difficult  to  put  it  in  this  location  at  a  later  date. 

The  size  and  location  of  the  mains  as  designed  for  the  first 
unit  are  such  that  they  may  be  connected  at  the  proper  places 
and  supply  the  future  extension  of  the  project  for  both  normal 
use  and  fire  protection.  The  necessary  fixtures  for  such  con- 
nections are  provided  in  the  present  lay-out. 

House  service  lines:  Owing  to  the  group  arrangement  of  the 
houses  in  the  various  blocks,  the  usual  method  of  connecting 


Figure  19.— Plan  of  the  proposed  ultimate  development  o(  Oreendale,  Wis.,  Farm  Security  Administration  project. 
This  comprehensive  land  use  plan,  by  the  Suburban  Resettlement  Division  of  the  Resettlement  .Administration,  diHerentiates:  the  first  town  unit,  future  town  units,  land 
reserved  for  future  suburban  development  of  larger  dwellines,  small  farmsteads,  farms,  allotment  gardens,  park  areas  including  the  stream  and  valley  parkway  of  the  Milwaukee 
regional  plan,  woodland,  and  wooded  shelter  belt.    The  project  is  partially  built. 
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each  house  directly  to  the  main  has  been  found  unsatisfactory 
and  uneconomical.  Careful  studies  are,  therefore,  being  made 
of  each  block,  and  spur  lines  and  loops  are  designed  to  supply 
one  or  more  groups  of  houses  in  the  most  economical  arrange- 
ment possible. 

Pressure:  The  minimum  pressure  at  the  higher  point  of  the 
system  should  never  be  less  than  40  pounds  under  normal 
conditions,  as  recommended  by  the  American  Water  Works 
Association. 

W'ater  meters:  In  order  to  make  the  cost  of  -nater  to  the 
consumer  as  low  as  ])ossible,  it  is  essential  that  all  uses  be  kept 
under  control.  The  only  satisfactory  method  uf  doing  this  is 
through  the  use  of  meters  for  all  services,  whether  they  be  domes- 
tic, community,  or  commercial.  Unmetered  service  invites 
waste,  as  has  been  amply  proved  through  studies  in  all  parts  of 
the  country.  This  waste  would  require  an  increase  of  at  least 
50  percent  in  the  average  charge  to  the  families. 

The  proposal  to  furnish  hot  water  for  domestic  use  adds  a 
complication  to  this  meter  control  as  it  would  be  out  of  the 
question  to  install  two  meters  in  each  house  and  to  have  the 
hot  water  apparently  "free"  would  tend  to  make  its  use  excessive. 
A  possible  solution  to  this  would  be  the  installation  of  a  meter 
on  the  feed  water  line  to  the  heating  unit  and  in  this  waj'  con- 
trol the  prorated  charges  for  the  domestic  hot  water. 

In  any  event,  all  water  for  community  and  commercial  use 
should  be  metered  in  order  that  the  proper  charges  can  be  made. 

Cost  of  water  to  the  consumer:  As  shown  by  the  supporting 
data  which  follow,  the  cost  of  water  under  the  recommended 
plan  would  be  at  the  rate  of  $0.18  per  1,000  gallons  until  a 
write-off  can  be  made  of  the  cost  of  the  supply  line  and  stand- 
pipe,  after  which  the  charge  should  be  reduced  to  $0.12.  This 
would  mean  a  monthly  charge  of  about  $1.09,  which  would 
later  become  approximately  $0.73.  These  charges  will  remain 
practically  unchanged  with  any  increase  in  the  project,  and 
could  not  be  reduced  by  any  appreciable  amount  should  it  be 
determined  to  limit  tlie  project  to  the  first  unit  only. 

Supporting  data:  For  purposes  of  comparison,  estimates  of 
cost  of  the  various  water  supplies  are  given  and  the  methods  used 
for  computing  the  cost  to  the  consvimer.  An  estimated  cost  of 
water  to  consumers  in  the  territory  adjacent  to  the  project  is 
also  given. 

/.  Supply 

a.  Underground  supply  or  wells. — As  previously  stated,  the  uncertainty,  limitation 
and  expense  of  this  source  makes  further  detailed  studies  unnecessary. 

b.  Surface  water,  i.  e..  Beaver  Dam  Creek: 

Cost  of  installation - - $50,000.00 

Operating  cost  per  year,  including  operators,  chemicals, 

power,  etc $7,550.00 

Maintenance  @  5  percent  on  $50,000 2,  500.  00 

Depreciation,  figured  on  20-year  replacement,  @  5  percent 

on  $50,000 - 2,500.00 

Annua!  cost  (without  interest) 12,560.00 

Cost  over  20-year  period  (without  interest).. 251,000.00 

Charge  against  cost  of  water,  per  1.000  gallons.. - .07 

c.  Washington  Suburban  Sanitary  Commission:— 

1.  At  the  junction  of  the  Edmonston  and  Branchtitle  Roads: 

Cost  of  installation --    78,746.00 

Operating  cost,  pumping  station - --  $4,150.00 

Maintenance  @  3  percent  on  $78.746 2,400.00 

Depreciation,  figured  on  a  20-year  replacement  @  5  per- 
cent on  $78,746 3,960.00 

Annual  cost  (without  interest) 10,510.00 

Cost  over  20-year  period  (without  interest)-- - 210,200.00 

Charge  against  cost  of  water,  per  1,000  gallons.-- .  06 

2.  Sirteen-inch  water  main  from  Baltimore  Pike  to  Hurley: 

12,000  feet  16-inch  main®  $4.50  per  loot,  in  place 64,000  00 

2,000,000-gallon  standpipe 40,000.00 

Meter  charge. 500. 00 


/.  Supply — Continued 

2.  Sixteen-inch  ivater  main  from  Baltimore  Pike  lo  Hurley — Contd. 

Total  cost— all  maintenance,  operation  charges,  assessments, 
taxes,  etc.,  assumed  by  the  commission $94,600.00 

Annual  charge  to  write  off  cost  over  20-year  period  (without  inter- 
est)  --.      4,716.00 

Charge  against  cost  of  water,  per  1,000  gallons - -- .  03 

//.  Distribution  system 

Estimated  cost  of  installation . 52,000.00 

Maintenance  @  3  percent  on  $52,000 $1,660.00 

Depreciation,  figured  on  50-year  replacement,  2  percent  on 
$52,000 -.    1,040.00 

Annual  cost  (without  interest) - 2,600.00 

Charge  against  cost  of  water,  per  1,000  gallons .OH^ 

IH.  Cost  of  water  to  consumer,  per  1,000  gallons 

a.  Surface  Water,  f.  e.  Beaver  Dam  Creek. 

Cost  of  water  at  source 0.00 

Charge  for  supply  lines,  etc. .07 

Charge  for  distribution  system .01^ 

Charge  for  interest --- _ .02J^ 

.11 
Contingencies  and  sinking  fund .02 

Base  charge  to  consumer .  13 

6.  Washington  Suburban  Sanitary  Commission: — - 

1.  At  the  junction  of  the  Edmonston  and  Branchville  Roads: 

Cost  of  water  at  source 0.08 

Charge  for  supply  lines,  etc _ _ 06 

Charge  for  distribution  system OIH 

Charge  for  interest --- 02H 

.18 
Contingencies  and  sinking  fund - - - 03 

Base  charge  to  customer .  21 

2.  Sizteen-inch  main  from  Baltimore  Pike  to  Hurley: 

Cost  of  water  at  source _ 0.08 

Charge  for  supply  lines,  etc 03 

Charge  for  distribution  system OVA 

Charge  for  interest 02J^ 

.15 
Contingencies  and  sinking  fund 03 

Base  charge  to  consumers. .  18 

(a)  Sixteen-inch  main  at  end  of  write-off  period: 

Cost  of  water  at  source 0.08 

Charge  for  supply  lines,  etc .00 

Charge  for  distribution  system .OIH 

Charge  for  interest _ _ 01 

.10}^ 
Contingencies  and  sinking  fund .OIH 

Base  charge  to  consumer .  12 

IV.  Cost  of  water  per  month  per  family 

a.  Recommended  system  and  supp/j/.— Household  use — 4  persons  @  50  gal- 
lons—200  gallons  per  day,  or  73,000  gallons  per  year: 

73,000  gallons  @  $0.18  per  1,000 - 13.  14 

-Average  cost  per  month -- „ 1.09>^ 

Minimum  monthly  charge  for  metered  service 1. 00 

At  the  end  of  write-off  period  of  20  years: 

73,000  gallons  @  $0.12  per  1,000 8.  76 

-Average  cost  per  month _ _._ 73 

Minimum  monthly  charge  for  metered  service _ 70 

b.  Cost  to  consumer  in  }^'ashington  Suburban  Sanitary  District: 

Charge  per  1,000  gallons - 0.  22 

Yearly  charge  per  front-foot  of  property 14 

Property  tax  per  $100- 07 

73,000  gallons  @  $0.22  per  1,000 $16.06 

60  front  feet  (assumed)  @  $0.14 8.40 

$3,500  (assumed)  @  $0.07  per  $100 2.45 

Total  cost  per  year - 26.91 

Average  cost  per  month.  - 2.24 

c.  Unmetered  service  under  recommended  system  and  supply. — As  previously  stated, 
due  to  the  waste  of  water  in  unmetered  systems,  the  calculated  charge  should  be 
increased  by  60  percent,  thereby  making  the  monthly  charge  for  water  $1.65. 


Housing  Monograph 


33 


1'.  Comparison  of  costs — Recapitulation 

Beaver  Dam  Creek  not  included  for  reasons  previously  stated.    Source  of  supply- 
Wasbington  Suburban  Sanitary  Commission. 


First  cost  for  supply 

Total  cost  per  1.000  gallons  to  consumer 
Average  monthly  charge  to  consumer.— 


Edmon- 

ston  and 

Branchville 

Roads 


$78, 746. 00 
0.21 
1.28 


16-inch 

main  from 

Baltimore 

Pike 


$94,  SOO.  00 
0.18 
1.09H 


Recommendation  I. — With  respect  to  the  families  living  in  the 
three-story  multiple-family  groups,  it  is  recommended  that  the 
water  distribution  piping  and  the  meters  be  so  arranged  that 
each  building  be  controlled  by  either  one  or  two  meters  so  that 
control  can  be  had  by  the  management  of  the  water  consumed 
in  each  building. 


Recommendation  II. — With  respect  to  selecting  a  group  of 
dwellings  in  whicli  the  water  distribution  will  be  so  arranged 
that  the  group  of  dwellings  can  be  operated  by  the  management 
without  meters,  it  is  recommended  that  group  V'll,  buildings  26 
and  32,  area  A,  be  selected  for  such  operation;  that  the  total 
water  to  this  group  be  metered  so  that  comparison  of  tlie  water 
consumption  of  this  group  can  be  made  with  that  of  other  similar 
groups;  that  connections  be  made  for  meters  to  the  individual 
family  dwellings,  so  that  installation  can  be  made  at  any  time 
b}-  the  management. 

Heating  System,  Greenbelt,  Md. 

Heating  in  relation  to  family  and  community. — Because  the 
average  layman  may  overlook  the  significance  of  the  problem  of 
house  heating  in  a  housing  project  such  as  this,  we  wish  to  em- 
phasize the  fact  that  a  solution  of  the  problem  can  be  reached 
only  after  considering  many  factors.     The  effect  of  the  installa- 


FiGURE  20.— Plan  of  the  first  town  unit  of  Greendale,  Wis.,  Farm  Security  Administration  project. 
The  first  unit  of  750  dwellings  has.  chiefly,  detached  single  houses,  but  includes  row  houses  also.    The  community  building  (school)  is  withdrawn  from  the  main  street  and 
business  buildings.    The  street  layout  differentiates  between  roadways  for  practically  no  traffic  as  in  the  case  of  cul-de-sac.  secondary  roads  with  somewhat  different  dwelling 
frontage,  and  main  thorofare  for  traffic  movements  on  which  no  dwellings  front. 
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tion  method  and  the  effect  of  the  choice  of  fuel  have  a  bearing 
upon  family  and  community  life,  apart  from  the  question  of  cost. 
The  principal  points  to  be  noted  are: 

a.  That  housing  management  will  be  facilitated  if  individual 
families  are  placed  upon  substantially  the  same  basis  in  receiving 
heat  and  domestic  hot  water,  whereas  added  difficulties  would 
be  faced  if  each  family  were  to  handle  the  equipment  and  fuel  and 
ashes  (if  any)  with  complete  freedom  and  little  effective  respon- 
BibiUty  to  the  interests  of  the  community; 

6.  That  the  delivery  of  coal  to,  and  the  removal  of  ashes  from, 
all  the  individual  dwellings  would  be  less  desirable  than  such 
services  for  a  fewer  number  of  plant  installations,  and  they  would 
be  even  less  desirable  than  the  condition  where  a  cleaner  fuel  is 
used  and  no  ash  removals  at  all  would  be  necessary; 

c.  That  a  comparatively  smoke-free  atmosphere  is  not  only 
an  aesthetic  and  health  factor,  but  will  involve  also  less  family 
labor  in  cleaning  and  laundering. 


Construction  to  accommodate  heating  installation  and  fuel. — The 
costs  for  initial  construction,  and  the  costs  of  the  maintenance 
and  repair  of  that  construction  which  will  arise  as  the  result  of 
the  choice  of  installation  method  and  fuel,  are  outlined  below. 
It  is  the  construction  involving  these  costs  which  must  be  shown 
upon,  or  omitted  from,  the  drawings  which  now  await  comple- 
tion.    Three  important  decisions  must  be  made. 

a.  Whether  one  cellar  and  chimney  stack  shall  be  provided  for 
each  group  of  dwellings,  or  whether  there  shall  be  a  cellar  and 
chimney  for  every  dwelhng. 

Comment:  Taking  as  a  basis  the  plans  of  dwelling  unit  types 
which  we  have  planned  to  date  (and  which  have  been  tentatively 
approved  by  us  and  by  Consultant  Clarence  S.  Stein),  there 
would  be  one  cellar  and  chimney  required  for  a  multiple-group 
unit  heat  installation,  as  against  several  cellars  and  chimneys  for 
the  individual-dwelling  unit  installation.  Obviously,  the  capital 
outlay  for  construction  would  be  greater  for  the  greater  number 


J  L 


./      I. 


GREENDALE    PROJECT 
WISCONSIN 


SCALE 

400 


Figure  21. — Sanitary  sewer  system  of  the  first  town  unit,  Greendale,  Wis. 
The  sanitary  sewer  system  is  in  general  a  normal  layout,  following  the  street  system,  but  also  including  a  line  following  the  small  watercourse. 
for  Greenbelt. 


Compare  this  layout  with  that 
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of  cellars  and  chimneys.  In  either  case,  however,  the  charge  to 
the  tenant  for  the  maintenance  and  repair  of  the  cellars  and 
chimney  stacks  would  be  practically  negligible. 

No  serious  problem  of  exterior  design  is  involved  in  this 
decision. 

6.  The  extent  to  which  subsurface  drainage  will  be  required  as 
a  result  of  building  cellars. 

Comment:  Owing  to  the  presence  of  subsoil  water  in  certain 
sections  of  the  site,  the  building  of  cellars  will  require  installation 
of  subsurface  protective  drainage,  and  the  building  of  every 
cellar  implies  installation  of  a  drain  in  each.  If  there  are  cellars 
under  every  dweOing  the  installation  cost  of  protective  drainage 
wiU  be  greater  than  if  fewer  cellars  are  provided.  The  mainte- 
nance and  repair  of  subsurface  protective  drainage  need  not  be 
calculated;  but  floor  drain  maintenance  and  repair  charges  would 
be  greater  for  the  larger  number  as  against  fewer  cellars,  par- 
ticularly if  the  hazard  of  tenant  carelessness  is  considered. 

No  problem  of  exterior  design  is  involved  in  tliis  decision. 


c.  Whether  a  more  extensive  provision  of  paved  service  road- 
ways wiU  be  undertaken  to  facilitate  fuel  deliver}-  and  any  ash 
removal  for  all  individual  dweUings  as  against  the  minimum 
service  roadwa3's  needed  in  the  case  of  multiple-group  unit 
installation  of  heating  equipment. 

Comment:  We  are  recommending  a  very  brief  holding  in 
abeyance  of  your  decision  upon  the  kind  of  fuel  to  be  used. 
Nevertheless  it  is  essential  to  present  at  this  time  the  construc- 
tion and  maintenance  costs  which  will  be  involved  in  providing 
for  delivery  and  storage  of  any  fuel  which  may  be  considered. 
Our  analyses  up  to  the  present  moment  indicate  that  the  choice 
of  fuel  might  be  either  coal  or  oil.' 

The  delivery  of  coal  and  removal  of  ashes  (whether  to  a  mul- 
tiple-group unit  installation  or  to  every  dwelling)  would  necessi- 
tate considerable  addition  to  the  now  planned  economical  lay- 
out of  service  driveways.  At  the  present  time  it  is  practically 
impossible  to  make  any  accurate  estimate  of  the  amount  of  addi- 


'  Note  that  oil  was  finally  selected. 
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FiGVRE  22.— Water  system  ot  the  first  town  unit,  Oreendale,  Wis. 
Wells  are  located  at  the  eastern  edge  of  the  layout,  water  tank  at  the  western  edge. 
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Figure  23.— Plan  of  Kenfleld,  Buffalo,  N.  Y. 
The  65-acre  plot  on  the  outskirts  of  the  city  surrounds  the  Kensington  High  School  on  three  sides.    The  site  plan  provides  for  a  6-acre  playground  directly  behind  the  school 
and  centrally  located  for  children  living  in  the  project.    Twenty  acres  are  held  vacant  for  future  growth  of  the  project.    The  3-story  apartments,  2-story  row  houses,  and  2-story 
flats  in  Kenfield  have  2,756  rooms  accommodating  658  families. 


tional  paving  required  for  the  accommodation  of  this  tjpe  of 
fuel,  but  obviousl}-  more  paving  would  be  required  for  separate 
heating  units  in  each  dwelling  than  for  a  multiple  unit  heater  in 
one  cellar  of  a  group.  The  installation  and  maintenance  costs 
of  such  pavement  vary  with  tlie  type  of  construction,  and  no 
estimates  can  be  given  now.  However,  the  tenant  may  be  ex- 
pected in  his  rental  to  cover  at  least  his  individual  share  of  the 
maintenance  costs. 

Over  and  beyond  the  question  of  costs,  there  is  objection  to  the 
added  service  roadway  pavement  mentioned  above,  because  it 
will  tend  to  reduce  the  usefulness  of  the  service  yards  to  the 
various  families,  and  because  there  is  likely  to  be  some  loss  also  in 
attractiveness. 

In  the  use  of  oil  the  additional  service  driveways  would  not  be 
required,  since  the  oil  would  be  stored  in  underground  tanks  with- 
in easy  filling  distance  of  the  garage  driveways.  Therefore  no 
additional  construction  and  maintenance  charges  would  be 
involved. 

Obviously,  this  latter  arrangement  makes  for  the  fullest  useful- 
ness and  the  maximum  attractiveness  of  the  lay-out  on  the  service 
side  of  the  dwellings. 

From  the  above  comments  it  is  obvious  that  additional  costs 
would  be  involved  if  an  individual  heating  system  were  installed 
in  each  dwelling  rather  than  a  multiple  group  unit  installation, 
considering  the  decisions  with  respect  to: 

1.  Cellars  and  chimneys. 

2.  Cellar  drainage  and  drains. 

3.  Service  driveways. 

Summary  of  costs  of  installing  and  operating  various  sylems  of 
heat  and  domestic  hot  water. — The  installation,  maintenance,  and 
operation  of  equipment  to  supply  heat  and  domestic  hot  water 
have  been  considered  for  a  number  of  varieties  of  system,  and 
for  the  use  of  alternate  fuels.  These  considerations,  which 
include  reference  to  cost  which  must  be  borne  by  the  tenant, 


have  been  assembled  in  a  dociunent,  dated  Decemlier  5,  1936, 
that  will  be  kept  as  a  record  in  our  files,  available  for  your  files  as 
required. 

We  summarize  below  the  five  principal  systems  which  we 
have  selected  from  the  varieties  studied,  and  which  we  believe 
merit  consideration  and  comparison.  We  call  attention  to  the 
fact  that  schemes  D  and  E  promise  to  be  the  most  economical  to 
install  and  to  operate.  The  five  schemes,  and  the  basis  of  calcu- 
lations for  all,  are  covered  in  detail  in  a  separate  document  sub- 
mitted herewith  as  part  of  this  report. 

Summary  of  tentative  rating  of  5  heating  schemes  ' 


Type  of  installation  and  fuel 

Rating  of 
cost  of  in- 
stallation 

Rating  of 
cost  of  oper- 
ation 

3 
5 
4 
2 
1 

3 

B.  Coal,  individual,  mechanical  stoker            

4 

5 

D.  Coal,  multiple  group,  mechanical  stoker    ._ 

1 

2 

1  Costs  range  from  lowest  (1)  to  highest  (5).    Maintenance  and  replacement  of 
equipment  are  calculated  elsewhere  under  "General  building  maintenance." 

A  primary  social  consideration. — All  of  the  considerations,  and 
all  of  the  calculations,  up  to  this  point  appear  to  justify  the 
choice  of  the  S3-stems  noted  in  the  table  as  D  and  E,  i.  e.,  a  mul- 
tiple-group unit  installation  using  coal  or  a  similar  installation 
using  oil.  This  implies,  of  course,  the  vending  of  heat  to  the 
tenants  upon  a  presumably  uniform  basis  as  to  quantity  of  heat. 
Such  a  proposal  at  once  raises  the  questions  whether  the  heating 
engineers  have  calculated  an  intensity  of  heating  greater  than  an 
individual  family  might  accept  if  under  compulsion  to  reduce  the 
heating  to  effect  savings  to  the  family  budget  and  whether  this 
housing  project  should  itself  accept  a  lower  standard  of  heating 
in  order  to  reach  people  of  more  precarious  economic  status. 
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We  submit  the  proposition  that  the  success  of  the  new  commu- 
nity as  a  conveniently  and  attractively  planned  town,  with  its 
protective  belt  of  open  land,  will  be  measured  in  terms  of  physical 
lay-out  and  buildings,  in  terms  of  its  social  and  community  life, 
and  in  terms  of  its  ability  to  meet  the  financial  set-up  estabUshed 
for  it.  In  our  judgment,  the  acceptance  of  tenants  of  such  sub- 
normal level  of  income  as  would  be  implied  by  this  present  dis- 
cussion might  jeopardize  the  success  of  the  entire  experiment — 
particularly  when  consideration  is  given  to  those  effects  upon  the 
community  which  have  already  been  discussed.  We  do  not  be- 
lieve that  this  first  community  experiment  can  safely  be  directed 
to  meeting  the  needs  of  the  lowest  income  groups;  we  cite  your 
desire  to  have  the  community  a  "tax  paying  participant  in  the 
region"  when  future  housing  has  been  added  to  that  which  is  to 
be  built  now.  However,  we  suggest  that  those  with  experience 
in  management  be  asked  to  submit  an  opinion  upon  this  basic 
social-economic  question. 

Conclusions:  Inasmuch  as  all  the  considerations  of  cost,  con- 
venience, and  amenity  which  are  mentioned  herein  point  to  the 
choice  of  a  heat  and  domestic  hot  water  installation  on  the 
multiple-group  unit  system,  inasmuch  as  the  cost  analyses  con- 


tained in  exhibit  No.  1  are  in  fact  the  foundation  of  the  cost 
portion  of  this  report,  and  inasmuch  as  our  consulting  heating 
engineers  have  reviewed  and  approve  these  analyses  and  the 
conclusions  arising  out  of  them,  we  submit  the  recommendations 
of  this  report. 

[The  decisions  on  March  6,  1936,  did  not  cover  the  heating 
of  multi-family  buildings,  but  only  the  twin  dwellings  and 
dwellings  in  rows.  The  consulting  heating  engineers  concurred 
in  this  decision.  The  proposals  and  the  reasons  therefore  are 
as  follows:] 

Recommendation  No.  1. — a.  That  liot  water  circulated  through 
direct  cast-iron  radiation  be  used  for  heating  the  dwelling  units 
of  the  present  building  program  (except  in  buildings  Nos.  21, 
22,  and  23,  group  V  of  area  D  as  noted  in  paragraph  B  of  this 
recommendation,  and  as  described  later  herein). 

h.  That  buildings  Nos.  21,  22,  and  23,  group  V  of  area  D  be 
provided  with  heat  by  installing  split  systems,  combining  direct 
radiation  and  recirculated  warm  air,  as  described  later  herein, 
and  as  approved  verbally  by  Major  Walker,  Chief  of  Manage- 
ment Division,  to  be  a  test  and  demonstration. 


FiQUEE  24.— Site  plan  of  Old  Harbor  Village,  Boston,  Mass. 
The  plan  shows  the  relation  of  the  project  to  adjacent  Columbus  Park.    See  frontispiece  for  an  air  view  of  the  project. 
119120—39 4 
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c.  That  the  Management  Division  be  officially  advised  of 
the  test  and  demonstration  installation  in  buildings  Nos.  21, 
22,  and  23,  of  group  V,  area  D;  be  requested  to  conduct  and 
observe  the  results  of  the  test  and  demonstration  and  report 
thereon  to  the  Director  of  this  Division;  and  that  recommenda- 
tions be  then  made  relative  to  the  adaptability  of  this  method 
of  heating  to  housing  built  in  this  community  under  a  future 
building  program. 

d.  That  pending  further  development  of  the  plans  for  the 
multiple-family  dwellings  and  the  further  study  of  the  heating 
problem  for  these  groups,  there  will  be  presented  for  the  con- 
sideration and  approval  of  the  Director  a  recommendation  on 
this  phase  of  the  mechanical  installation  for  these  buildings  in 
the  near  future. 

Recommendation  No.  2. — That  oil  be  used  as  a  fuel  for  firing 
the  automatically  controlled  heating  boilers,  which  will  be 
installed  with  multiple-group  unit  heating  systems  for  the 
dwelling  units  of  this  project. 

Determining  factors  governing  recommendation  No.  1. — That  the 
selection  of  the  medium  for  heat  distribution  (such  as  steam,  hot 
water,  or  hot  air)  shall  take  into  consideration: 

a.  Uniformity  of  heat  and  regulation  of  temperature  in  dwelling 
units  as  affecting  health  of  tenants. 

h.  Efficiency  and  simplicity  of  operation. 

c.  Economy  of  cost  as  affecting  installation,  maintenance, 
and  operation. 

That  the  selection  of  the  type  of  heating  system  shall  be  based 
on  conservative  practical  engineering  experience  in  residential 
heating. 

That  consideration  shall  be  given  to  providing  an  opportunity 
for  employment  of  the  greatest  amount  of  field  labor  consistent 
with  the  total  cost  of  the  installation. 

That  the  recommendation  of  heating  systems  for  the  dwelhng 
units  shali  provide  installations  which  may  serve  as  a  basis  for 
conducting  comparable  tests  and  demonstrations  available  for 
consideration  for  any  housing  built  in  this  community  under  a 
future  building  program. 

Comment:  The  circulation  of  hot  water  through  direct  cast- 
iron  radiation  most  readily  conforms  to  the  above  program, 
because  it  can  be  economically  circulated  at  minimum  tempera- 
tures required  for  heat  comfort  within  the  dwelling  units  as 
related  to  variations  of  climatic  temperatures. 

Due  to  the  lower  temperatures  at  which  hot  water  can  be 
circulated  this  medium  has  less  tendency  to  dry  out  the  air  than 
steam  which  must  be  kept  at  higher  temperature  in  the  radiators 

Hot  water  provides  a  constant  even  heat  at  whatever  tem- 
perature is  required  for  predetermined  room  comfort  and  will 
be  regulated  by  out-of-door  thermostat  to  prevent  excess  tax 
on  system  due  to  neglect  on  the  part  of  tenants. 

The  installation  Qf  piping  and  radiators  will  provide  a  greater 
proportion  of  field  labor  to  cost  per  dwelling  unit  than  other 
types  of  systems  considered,  such  as  circulated  hot  air  systems 
which  are  factory-assembled. 

The  results  of  our  investigations  of  the  partial  air  conditioning 
heating  units, which  operate  by  means  of  a  blower  recirculating 
air  heated  by  a  single  hot  water  radiator  in  the  apparatus,  were 
such  that  we  feel  that  this  type  of  heating  should  not  be  excluded 
from  this  present  consideration.  This  conclusion  is  based  on 
the  advantages  indicated  by  the  cleaning  and  humidifying  the 
air  in  winter  and  also  by  the  opportunity  to  introduce  recircu- 
lated air  through  the  dwelling  units  during  hot  weather. 

Because  this  type  of  heating  for  small  houses  is  a  recent 
practical  development  of  the  heating  industry,  which  promises 
to  provide  greater  living  comfort  for  occupants,  we  have  recom- 
mended its  installation  in  one  group  of  area  D  where  its  installa- 


tion costs  and  adaptability  can  be  carefully  checked  for  multiple- 
group  heating  systems. 

Comparative  estimated  costs. — Since  the  prorated  cost  of  boiler 
and  heating  plant  of  the  multiple  group  heating  system  below 
the  first  floor  will  be  the  same  for  either  direct  radiation  or  recir- 
culated air  units,  the  following  comparison  is  based  on  that 
portion  of  the  heating  system  above  the  connection  to  the 
dwelling  unit: 

1.   Heating  and  partial  air-conditioning  apparatus 

Cost  of  air  unit  complete  with  valve,  thermostat,  and 

extra  electric  circuit,  switch,  etc $96.  00 

Piping,  bathroom  and  kitchen  radiators,  valves,  etc 40.  00 

Ducts 40.  00 

Humidity  control 15.  00 

Waste  connection  and  water  connection 5.  00 

Labor 60.00 


Amortization  and  maintenance  256.  00 

approximately,  per  year,  $5.00.  == 

2.   Direct  hot  water  radiator  heating  apparatus 

Radiators $56.  32 

Piping 59.  40 

Radiator  valves 18.  00 

Labor 120.  00 


Amortization  and  maintenance  253.  72 

approximatelj',  per  year,  $1.75. 

Additional  cost  of  operation  to  tenant. — The  estimated  cost  of 
electric  current  for  operating  the  air  circulation  fan  would  amount 
to  approximately  $4.50  per  heating  season  based  on  current  cost- 
ing 2^  per  kilowatt-hour.  This  current  would  be  measured  on 
each  tenant's  electric  meter  and  be  included  in  his  monthly 
electric  bill. 

The  water  costs  for  humidification  would  be  negligible. 

Determining  factors  considered  in  arriving  at  recommendation 
No.  2. — That  the  fuel  used  must  be  of  a  type  which  will  not 
require: 

a.  The  constant  services  of  a  janitor  or  fireman  in  the  buildings. 

6.  The  building  and  maintenance  of  additional  service  roads  in 
order  to  deliver  fuel  to  points  of  storage  in  buildings. 

c.  Require  extra  maintenance  service  for  removal  of  residue. 

That  the  fuel  used  shall  be  of  a  type  that: 

a.  Can  be  readily  obtained  at  a  reasonable  price. 

6.  Can  be  conveniently  and  safely  stored  in  such  quantities 
as  will  preclude  any  interruption  of  heating  service. 

c.  Can  be  easily  handled  in  delivery  without  damage  to  prop- 
erty or  inconvenience  to  tenants. 

d.  Can  be  fired  efficiently  and  automatically  at  all  times. 

e.  Can  be  fired  economically  for  the  heating  of  domestic  hot 
water  during  periods  when  house-heating  apparatus  is  not  in 
operation. 

Comment:  The  fuel  recommended  meets  with  the  above 
requirements  most  economically  from  a  standpoint  of  both  in- 
stallation and  operating  costs.  Based  on  market  prices  the 
costs  of  fuel  oil  and  buckwheat  anthracite  coal,  stoker-fired,  in 
amounts  required  to  fire  the  multiple-group  unit  heating  sys- 
tems are  approximately  the  same. 

The  cost  factors  of  handling  of  fuel  are  decidedly  in  favor  of 
oil  and  represent  a  saving  of  cost  of  storage,  fireman  service  in 
boiler  rooms,  ash  removal,  original  installation  and  maintenance 
of  additional  service  roads,  all  of  which  would  be  required  if  coal 
were  used  for  fuel. 
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The  estimated  cost  of  6H  cents  per  gallon  for  a  good  grade 
of  fuel  oil  referred  to  in  our  recommendation  of  December  9, 
1935,  is  based  on  market  prices  in  this  locality.  If  the  manage- 
ment arranges  for  purchase  in  tank  car  deliveries,  a  saving  of 
approximately  2  cents  per  gallon  could  be  made  on  the  above 
price.  While  purchasing  fuel  on  this  basis  would  involve  a 
careful  schedule  of  delivery  at  the  siding,  trucking  costs  by  the 
management,  and  tanks  for  a  moderate  storage  capacity  for 
emergency,  nevertheless  a  considerable  saving  in  fuel  costs  should 
accrue. 

Conclusion. — Inasmuch  as  the  considerations  of  cost,  conven- 
ience, and  amenity,  which  are  mentioned  herein,  point  to  the 
choice  of  the  heating  systems  and  the  fuel  herein  recommended, 
and  inasmuch  as  our  consulting  engineers  have  reviewed  and 
approved  these  findings,  and  conclusions  arriving  out  of  them, 
we  submit  the  recommendations  of  this  report. 
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FiGl'RE  25.— Comparison  of  Original  Street  and  .\lley  Layout  and  Site  Plan  of 
Lockefleld  Garden  Apartments,  at  Indianapolis,  Ind. 

Replaning  the  22-acre  slum  site  eliminated  many  minor  narrow  streets,  reduced 
building  coverage  to  less  than  20  percent,  but  rehoused  the  equivalent  number  of 
families  who  were  living  on  the  site  prior  to  demolition.  See  frontispiece  for  an 
air  view. 

List  of  Planners'  Reports  and  Recom- 
mendations for  Greenbelt,  Md. 

They  are  given  in  the  order  of  their  official  approval, 
the  sequence  being  abnormal  because  planning  was  not 


done  prior  to  initiation  of  construction  work.  Each  of 
the  items  that  is  starred  affects  to  a  greater  or  less 
degree  the  site  planning  of  the  project.  Either  some- 
thing was  included  or  adjusted,  or  it  was  omitted,  by 
virtue  of  the  site  planning  analysis  and  decision. 

*House  heating  and  domestic  hot  water  installation. 
*Water  system. 
*Sanitary  sewerage. 

Electric  wiring. 

Lake  and  dam. 
*Pedestrian  underpasses. 

*Sewage  treatment  and  wastes:   Disposal  plant. 
*Storm  sewers. 

Heating  systems  in  dwelling  units. 
*  Lighting,  refrigeration,  and  cooking. 

Easement  limits. 
*Heating  systems  in  multifamily  dwellings:  Domestic  hot  water 

installation. 
*Multifamily  incinerators. 

Water  meters;  Domestic  hot  water  for  dwelling  units. 
*Pavement  widths  and  construction. 
*Tanks  for  fuel  oil. 

*Nonresidential  heating  fuel  and  domestic  hot  water. 
*Road  pavements  (revised). 

Fuel  oil  purchase  and  distribution. 

Electric  ranges,  refrigerators:   Dwelling  units  and  multifamily 
buildings. 
*Electrical  distribution  and  telephone  systems. 
*Garbage  and  wastes:   Collection  and  handling. 
*Business  group  (area  L). 

Telephone  installation. 

Budget  revisions  and  economies. 

Rural  structures:   Demolition. 

Fire-alarm  system. 
♦Elimination  of  wires  near  proposed  inn. 
*Beach — along  lake. 

Equipment  for  gasoline  filling  station. 
*Rural  dwellings. 
♦General  development  rural  area. 

Improvement  of  existing  roads. 
♦Expansion  of  business  center:  Additional  subcenters. 

Disposal  of  sanitary  sewage  from  rural  community  center. 

Immediate  construction  of  portion  of  sanitary  sewer  to  serve 
rural  community  center. 

Heating  rural  high  school. 

Water  supply  for  lake  recreational  area. 
♦Fencing  at  sewage  disposal  plant. 
♦Recreation — General. 
♦Business — Industry. 

Schedule  of  completion  of  town  items. 

Lake  recreational  building  (revision). 

Construction  of  fuel-oil  storage  and  distribution  plant. 


III.     THE    SIGNIFICANCE    OF    SMALL-HOUSE    DESIGN 

Bv  Pierre  Blouke  ' 


The  Volume  of  Small- 
House  Construction 

The  significance  of  small-house 
design  in  American  housing  archi- 
tecture has  been  obscured  by  the 
capture  of  public  imagination  by 
large-scale  housing  schemes  bear- 
ing promise  of  impressive  social 
amelioration  and  by  the  distrac- 
tion of  the  spectacular  achieve- 
ments of  architects  and  builders 
in  the  sphere  of  the  commercial 
and  industrial  structure.  Yet 
the  significant  fact  remains  that 
the  single-family,  relatively  low-value  dwelling  is  the 
most  important  single  form  of  shelter.  It  presents  the 
broadest  field  of  opportunity,  the  most  stubborn  obsta- 
cles, to  the  builder  and  designer.  If  the  major  part  of 
American  housing  is  to  benefit  from  improved  architec- 
tural standards  and  more  economical  methods  of  con- 
struction, it  is  this  type  of  structure  on  which  enormous 
effort  and  great  talent  must  be  concentrated. 

The  relative  importance  of  the  single-familj'  structure 
in  urban  housing  has  been  vividly  indicated  by  the 
findings  of  the  Real  Property  Inventory,  a  census  of 
housing  in  64  representative  cities.  About  6  out  of  10 
dwelling  units  in  these  cities  were  single-family  houses, 
while  about  8  out  of  10  structures  were  single-family 
dwellings.^  Nor  is  there  evidence  to  indicate  that  the 
one-family  structure  is  declining  in  relative  importance 
at  a  significant  rate.  It  has  been  estimated  b}"  David 
L.  Wickens  and  Ray  R.  Foster  that  62  percent  of  the 
aggregate  number  of  nonfarm  dwelling  units  built  dur- 

'  Mr.  Pierre  Blouke  is  Architect  -Adviser  to  the  Home  Owners'  Loan  Corporation. 
!  U.  S.  Bureau  of  Foreign  and  Domestic   Commerce.    Heal  Property  Inventor]/. 
Department  of  Commerce.    Washington,  Government  Printing  Office,  1934. 

Table   I. — Number   and   disirihution   of  new   nonfarm   dwelling 
units  built,  by  type  of  dwelling  and  by  period,  1920-36 

ABSOLUTE  NUMBERS  IN  THOUSANDS  OF  DWELLING  UNITS 


Savings  in  the  cost  of  building  small 
homes  will  arise  from  the  application  of 
a  large  number  of  minor  improvements  in 
design  and  equipment.  Heating  units, 
plumbing  units,  and  other  equipment  have 
been  improved  to  a  point  where  notable 
savings  are  possible.  New  materials 
make  simpler  design  possible  and  yet 
bring  better  results  than  formerly.  Most 
architects  have  not  been  able  to  afford  to 
specialize  in  small-house  design;  new 
interest  is  being  shown  as  the  possibili- 
ties are  developed. 


ing  the  last  17  years  were  one- 
family  dwelling  units.  Apart- 
ments were  next  in  importance, 
accounting  for  24  percent  of  total 
dwelling  imits,  and  two-family 
dwellings  last,  with  14  percent.^ 
The  relevant  details  are  shown 
in  tables  II  and  III  (pp.  41-42). 
These  data  probably  give  a  fairly 
accurate  idea  of  the  situation  in 
urban  housing,  but  comparable 
information  on  rural  housing  is 
not  available.     Almost  one-half 


1920-24 

1925-29 

1930-36 

1920-36 

2,001 
589 
586 

2,270 

501 

1,088 

791 
239 

Two-family 

1  167 

Total    

3,176 

3,859 

1,107 

8,142 

PERCENTAGE  DISTRIBUTION 


One-family 

63.0 
18.6 
18.4 

58.8 
13.0 
28.2 

71.5 
6.9 
21.6 

62  2 

23.5 

Total    

100.0 

100.0 

100.0 

100.0 

of  the  25,204,976  dwellings  enu- 
merated in  the  United  States  by  the  1930  census  were 
in  rural  areas,  and  the  single-family  structure  is  more 
predominant  there  than  in  the  cities. 

Most  single-family  dwellings  have  only  moderate 
value,  thereby  indicating  the  financial  limits  ^vithin 
which  the  architect  and  builder  must  work.     WliUe 


'Nonfarm  ResiderUial    Construction,   I9S0-S6. 
Economic  Research,  September  15,  1937. 
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Figure  26. — Average  cost  of  construction  per  dwelling  unit,  by  class  of  city,  1920-36. 
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Table  II. — New  nonfarm  dwelling  units  built,  estimated  number,  19'20-36 

[Thousands  of  dwelling  units] 
A— TYPE  OF  DWELLING 


1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

202 
24 

21 

316 

70 
63 

437 
146 
133 

513 

175 
183 

S34 

173 
186 

572 
157 
208 

491 
117 
241 

454 
99 

257 

436 

78 
239 

316 

51 
142 

185 
28 
73 

147 
21 
44 

61 
6 

7 

39 
4 
11 

42 
3 
10 

110 

6 

28 

207 
10 
65 

2-family 

Total _ 

247 

449 

716 

871 

893 

937 

849 

810 

753 

509 

286 

212 

74 

54 

55 

144 

2S2 

120  central  cities 

Environs;  2,500  and  over 

Environs:  Under  2,500 

4    Total  environs  (2+3) 

96  metropolitan  districts  (1+4). 
Nonmetropolitan  urban 

7.  Total  urban  (5+6) 

Rural  nonfarm _ 

9.  Total  nonfarm  (7+8) 


B— CLASS  OF  CITY 


95 
36 
18 
54 

150 
64 

214 
33 

247 


192 
71 
35 

106 

299 
96 

395 
55 

449 


319 
120 

60 
180 
499 
135 
633 

82 
716 


393 
152 

75 
227 
620 
153 
773 

97 
871 


404 
156 
77 
233 
637 
156 
793 
100 


431 
166 
82 
249 
680 
155 
836 
103 
937 


396 
156 

77 
234 
629 
129 
759 

90 
849 


355 
157 

78 
235 
590 
131 
721 

89 
810 


313 
143 

71 
214 
528 
138 
665 

88 
753 


203 

90 
45 
135 
338 
107 
445 
64 
509 


113 
53 
26 

77 
190 

59 
249 

36 
286 


83 
38 
20 
58 

140 
43 

184 
28 

212 


51 
20 
12 
32 
83 
35 

118 
26 

144 


104 
40 
27 
68 

172 
£1 

232 
50 

282 


New  England 

Middle  Atlantic 

East  North  Central- 
West  North  Central. 

South  Atlantic 

East  South  Central.. 
West  South  Central.. 

Mountain 

Pacific 


C— GEOGRAPHIC  DIVISION 


Total 247 


20 
101 
74 
35 
57 
19 
56 
13 
74 


37 
187 
134 
52 
83 
29 
66 
17 
111 


716 


45 
233 
181 
63 
91 
37 
66 
15 
140 


53 
249 
191 
53 
106 
42 
59 
17 
123 


60 
255 
192 
60 
118 
46 
64 
19 
123 


937 


45 
265 
186 
45 
101 
39 
56 
14 
108 


849 


44 
257 

178 
35 
85 
37 
63 
14 
97 


45 
218 
160 
36 
81 
39 
68 
14 
92 


28 
128 
110 
30 
49 
24 
59 
14 
67 


01 
67 
37 
13 
58 
20 
32 
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values  do  not  represent  costs,  they  do  show  the  realm 
within  which  the  architect  must  work.  Nearly  90 
percent  of  the  owner-occupied,  one-family  dwelling 
properties  enumerated  by  the  Real  Property  Inven- 
tory were  valued  at  less  than  $7,500,  with  approxi- 
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FICVRE  27.— Number  of  new  dwelling  units  built  hy  type  of  dwelling,  1920-36. 
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mately  65  percent  being  valued  between  $2,000  and 
$7,500.  The  value  of  the  rented  single-family  units 
covered  by  the  Inventory  is  reflected  in  their  montUy 
rentals  during  1933.  Slightly  less  than  80  percent 
were  rented  for  less  than  $30  per  month;  94  percent, 
for  less  than  $50  per  month.  The  cost  of  construction 
of  dwelling  units,  both  single-  and  multi-famUy,  to  be 
sure,  varies  sharply  from  area  to  area.     The  data  in 
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FiGVEE  28.— Number  of  new  dwelling  units  built  by  class  of  city,  1920-36. 


42  National  Resources  Committee 

Table  III.- — Distribution  of  the  number  of  new  nonfarm  duelling  units  built,  by  class  of  city  and  by  period,  1920-S6 


Number,  thousands 

Percentage  distribution 

1920-29 

1930-36 

1920-36 

1920-29 

1930-36 

1920-36 

3,102 
1,867 
1,263 
803 
7,035 

411 
280 
244 
171 
1,106 

3,513 
2,147 
1,507 
974 
8,141 

44.1 
26.5 
18.0 
11.4 
100.0 

37.1 
25.3 
22.1 
15.5 
100.0 

43.1 

26.4 

18.6 

12.0 

100.0 

'  Excludes  rural  towns  and  villages  (<uider  2,600  population)  and  unincorporated  areas  in  environs  of  metropolitan  districts,  considered  as  lurban. 

Table  IV.^A'fw  nonfarm  residential  building,  estimated  aggregate  value,  by  class  of  city,  1920-36 

[Millions  of  dollars] 


1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

Housekeeping  units  only: 
1    120  central  cities                         - 

475 

213 

92 

305 

780 

214 

994 

74 

1,068 

54 

1,122 

910 
356 
128 

484 
1,394 

274 
1,668 

104 

1,771 

70 

1,841 

1,524 
589 
235 
824 

2,348 
434 

2,782 
175 

2,957 
157 

3,115 

1,924 
821 
301 

1,122 

3,046 
513 

3,659 
216 

3,775 
206 

3,980 

2,086 
911 
316 

1,228 

3,314 
528 

3,842 
223 

4,065 
179 

4,244 

2,263 
1,036 

356 
1,392 
3,655 

570 
4,225 

250 
4,475 

279 
4,754 

2,043 
989 
351 

1,340 

3,383 
499 

3,882 
230 

4,112 
202 

4,314 

1,851 
978 
368 

1,347 

3,198 
492 

3,689 
221 

3,910 
154 

4,064 

1,612 
899 
348 

1,248 

2,859 
530 

3,389 
223 

3,613 
200 

3,813 

1,1C2 
669 
219 
787 

1,889 
404 

2,293 
160 

2,453 
171 

2,623 

585 
345 
132 
477 

1,063 
218 

1,280 
89 

1,369 
86 

1,456 

412 

254 

102 

356 

768 

153 

921 

66 

987 

17 

1,005 

106 
68 
25 
93 

199 
57 

256 
23 

279 
3 

282 

71 
57 
21 
78 

149 
38 

187 
16 

203 
2 

204 

77 
58 
21 
80 

157 
36 

193 
17 

210 
3 

214 

225 
139 

53 
192 
417 
109 
526 

54 

580 

5 

585 

499 

261 

3    Environ'^' Under  2  500                - 

120 

381 

5.  96  metropolitan  districts  (1+4) 

881 
200 

7    Total  urban  (5+6)            -. 

1,081 

109 

9    Total  nonfarm  (7+8)        

1,191 

11 

1,202 

[chart  6  (Appendix)]  indicate  that  the  largest  outlay 
per  dwelling  unit  is  in  the  suburban  cities  -while  the 
lowest  is  in  the  rural  nonfarm  areas  (towns  and  villages 
under  2,500  and  unincorporated  areas  not  farms). 
The  Financial  Survey  of  Urban  Housing  which  covered 
52  cities  furnishes  other  evidence  on  value  and  rents. 
The  average  value  of  the  one-family,  o\vner-occapied 
dwellings  in  these  cities  was  $4,447;  of  rented  dwellings, 
$3,142.  The  average  annual  rental  of  one-family 
dwellings  in  these  cities  in  1933  was  $248. 

Let  it  not  be  assumed  that  even  the  most  zealous 
efforts  wUl  remake  the  arcliitectural  landscape  over- 
night. Soundly  constructed  new  dwellings  have  an 
average  life  expectancy  somewhere  between  50  and 
100  years.  Since  the  supply  of  residential  structures 
in  use  in  this  country  has  been  expanding  continually 
since  the  beginning,  a  comparatively  small  fraction  of 
the  present  stock  is  of  advanced  age  (only  8  percent  of 
the  housing  in  64  cities  covered  by  the  Real  Property 
Inventory  was  over  50  years  old),  and  the  volume  of 
old  age  retirements  is  therefore  relatively  insignificant. 
The  armual  demolition  and  wreckage  from  all  causes, 
including  wind,  fire,  and  flood,  have  averaged  in  recent 
years  much  less  than  one-half  of  1  percent  of  the  amount 
of  housing  in  use.  New  construction  is,  therefore,  the 
principal  point  at  which  influence  may  be  brought  to 
bear. 

Plan  and  Design  Values 

Variations  in  climate  and  custom  underlie  regional 
differences  in  the  general  small-house  pattern.  The 
mode  of  hfe,  the  social  structure,  and  the  character  of 
local   materials    tend    to    influence    plan    and    design. 


Room  for  a  degree  of  standardization  exists,  but  the 
fidelity  with  which  the  architecture  reflects  the  char- 
acter of  the  people  and  their  way  of  life  determines  the 
permanence,  utility,  and  economy  as  well  as  the  beauty 
of  a  stjde  of  construction.  Conversely,  the  common 
error  of  transplanting  architecture  indigenous  to  a  par- 
ticular region  to  an  uncongenial  environment  increases 
the  costs  of  construction  and  maintenance  and  fre- 
quently produces  quite  bizarre  effects. 

In  New  England,  where  wealth  was  less  concentrated 
and  labor  expensive,  the  early  architecture  of  the 
Colonial  period  was  closely  adhered  to  by  those  of 
moderate  means.     The  classic  tradition,  which  found 
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Figure  29.— Value  of  new  dwelling  units  built  by  class  of  city,  1920-36. 
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its  expression  in  the  measured  dignity  of  tlie  Georgian 
arcliitecture  of  New  England  and  the  plantation 
architecture  of  the  deep  south,  belonged  to  a  more 
elaborate  manner  of  life. 

The  latter  in  particular  required  the  service  of  many 
more  hands  than  were  generally  available  to  those  who 
were  not  slaveholders.  The  damp,  hot  climate  of  the 
southern  seaboard  was  of  great  importance  in  the 
development  of  plantation  hfe  and  architecture.  The 
white  man  had  difficulty  in  becoming  acclimated  to 
such  excessive  heat  and  humidity.  The  manner  of  life 
which  he  adopted  was  a  direct  result  of  his  dependence 
upon  the  Negro  for  the  manual  labor  that  is  necessary 
in  tobacco  and  cotton  farming. 

The  abundance  of  clay,  the  fact  that  unskilled  slave 
labor  could  be  used  in  making  and  laying  brick,  and 
the  resistance  of  masonry  to  heat  convection,  quite 
naturallj'  led  to  extensive  use  of  brick  in  southern 
building. 

The  great  variety  of  fine  woods  that  were  available 
and  the  familiarity  of  the  people  with  their  use  in 
construction  resulted  in  the  fine  forms  and  detail  of 
the  New  England  frame  house — many  of  which  are 
still  in  good  condition  and  taste,  after  more  than 
two  centuries  of  use. 

The  general  use  of  field  stone  in  Pennsylvania  was, 
of  course,  due  to  availabfiity  in  large  quantities. 

The  twice-transplanted  architecture  of  the  Spanish 
Mission  settlements  of  the  Southwest  encountered  a 
made-to-order  cUmate,  to  which  its  traditionally  thick 
walls,  flat-pitched  tile  roofs,  and  small  openings  were 
admirably  suited.  The  Southwest  was  indeed  a  new 
Spain. 

The  development  of  the  Cape  Cod  house,  like  all 
good  architecture,  was  based  on  the  needs,  ability  and 
character  of  the  people  who  built  and  lived  in  them. 
Their  simplicity  and  fine  workmanship  were  funda- 
mental characteristics  of  the  fisher  folk  who  built 
them  as  they  did  their  boats,  for  economy  and  service. 

They  were  planned  as  they  were  built,  a  bit  at  a 
time,  as  need  for  more  space  developed  in  the  family. 
This  might  be  considered  an  extravagant  method  today. 
And  it  cannot  be  denied  that  such  a  system  results  in 
a  large  final  cost.  If,  how-ever,  the  family  is  able  to 
procure  its  own  home  several  years  sooner  by  building 
only  part  of  it  in  the  beginning,  then  some  additional 
cost  may  well  be  justified.  Certainly  the  time  and 
effort  expended  in  caring  for  excess  space  for  a  number 
of  years  before  it  is  needed,  is  a  cost  worthy  of  reckoning. 

To  men  accustomed  to  the  between-deck  economy 
of  space  of  sailing  vessels,  the  low  ceilings  and  duck- 
as-you-enter  doors  were  quite  satisfactory.  Com- 
pared to  ships'  portholes,  the  small  \vindows  of  the 
Cape  Cod  house  were  of  more  than  ample  dimensions. 
Of  course,  the  heat  economy  combined  with  the  high 


cost  of  glass  contributed  to  the  general  adoption  of 
small  windows. 

The  proliibition  of  brick  manufacture  in  the  Colonies, 
which  was  established  by  Royal  decree  as  a  protec- 
tion for  English  manufacturers,  led  to  more  extensive 
use  of  wood  and  stone,  as  well  as  bootleg  traffic  in 
native  brick.  In  a  similar  way,  the  building  code  of 
today  definitely  influences  construction  practices  and 
usage — with,  it  is  needless  to  say,  more  admirable 
purposes  in  view. 

The  recent  development  of  many  new  building 
materials,  and  the  vast  improvement  in  processes  of 
manufacture,  have  given  birth  to  radical  variations 
and  departures  from  the  traditional  construction  of 
the  past.  Such  of  these  new  developments  as  lend 
themselves  to  rational  analysis,  and  meet  the  approval 
of  competent  architects,  should  certainlv  be  utilized 
fuUy. 

Mistakes  in  planning  and  taste  were  costly  m  the 
past,  as  they  are  today.  Time  has  played  its  part 
in  remo%'ing  much  of  the  evidence  of  the  errors  of  early 
architecture — which  is  proof  of  the  axiom  that  only 
enduring  architecture  is  good  architecture. 

Planning  To  Meet  Requirements 

The  designer  and  builder  of  the  small  house  must 
operate  within  confining  economic  limits.  The  finan- 
cial limits  have  been  suggested  previously.  Social 
considerations  of  another  type  impose  other  limits. 
In  formulating  policies  for  the  improvement  of  housing, 
for  example,  there  has  been  a  tendency  to  emphasize 
the  need  for  good  housing  as  a  factor  in  maintaining 
pubhc  health.  But  good  housing  without  due  con- 
sideration for  its  cost  to  the  family  may  make  too 
great  inroads  on  the  family  budget.  Families  can 
be  "oversold"  on  houses  as  well  as  on  luxuries.  Thus, 
there  is  no  escaping  the  fact  that  good  housing  is  no 
substitute  for  sufficient  income.  Both  critics  and 
proponents  of  housing  development  have  sometimes 
overlooked  this  ob\aous  fact,  which,  barring  govern- 
mental subsidies,  establishes  a  financial  framework 
within  which  the  designer  must  work  if  he  is  to  meet 
the  requirements  of  decent  housing.  It  follows  that 
lenders  and  builders  have  an  obligation  to  make  appro- 
priate economic  analyses  to  the  end  that  housing  shall 
not  be  too  great  a  burden  on  the  prospective  home 
owner. 

Family  Requirements 

Family  requirements,  as  they  concern  planning  and 
design  of  tlie  small  house,  cannot  be  isolated  as  a  sep- 
arate quantity,  free  from  technical,  social,  and  eco- 
nomic restraint  and  limitation.  Therefore,  any  analysis 
of  family  requirements  must  be  preceded  by  an  anah'sis 
of  the  conditions  of  family  organization,  manner  of  life, 
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and   social   and    economic   influences   that   are   conse- 
quential both  to  technical  planning  and  to  execution. 

Family  organization  and  manner  of  living  vary  geo- 
graphically, occupationally,  and  in  size.  Due  to 
changes  in  these  factors,  family  requirements  as  they 
affect  planning  and  design  cannot  be  considered  as 
static.  Consequently,  the  first  "requirement"  must  be 
"flexibility  of  plan''  which  will  provide  adequately  for 
changes  within  the  family  unit. 

This  requirement  can  be  met  in  dealing  with  the  con- 
struction of  houses  in  populous  areas  by  consideration 
of  general  family  requirements.  By  the  study  of  data 
relative  to  size,  age,  and  sex  division  of  families  falling 
within  particular  income  groups  in  particular  areas,  the 
numbers  of  houses  of  different  sizes  and  types  can  be 
determined.  This  type  of  analysis  is  of  further  im- 
portance in  connection  with  the  ownership  of  houses  by 
families  with  low  income.  The  financing  risk  is  not 
determined  by  economic  stability  of  the  occupant  as  an 
individual,  but  rather  by  the  stability  of  the  economic 
stratum  (within  the  employment  area)  of  which  the 
occupant  is  a  part.  Thus,  although  the  house  is 
designed  for  a  specific  famdy,  it  must  conform  to  the 
general  requirements  of  local  needs  and  income  in  order 
to  assure  to  its  owner  the  replacement  (or  resale)  value. 
It  naturally  follows  that  the  small  house  can  no  more  be 
planned  to  meet  only  the  personal  tastes  and  desires  of 
an  indi\adual  low-income  family  than  can  an  apartment. 

When  individual  houses  are  built  in  less  populous 
areas,  the  "future  addition"  may  be  planned  as  an 
integral  part  of  the  complete  structure.  ("Remodel- 
ling," on  the  other  hand,  has  no  place  in  the  rational 
consideration  of  the  small  house  problem.)  The  greater 
ultimate  cost  involved  in  building  a  future  addition  is 
more  than  balanced  by  the  saving  in  housekeeping  labor, 
maintenance  and  financing  costs, insurance  and  taxes,etc., 
during  the  interval  between  the  erection  of  the  first  unit 
and  the  future  addition — provided,  of  coiuse,  that  proper 
consideration  is  given  to  the  various  factors  involved. 

This  method  seems  particularly  adaptable  to  the 
solution  of  the  rural  housing  problem- — the  future  addi- 
tion being  built  by  owner  labor,  which  would  accom- 
plish the  maximum  economy  in  the  construction  ccsts 
of  the  complete  house.  The  most  significant  difference 
in  the  plan  requirements  of  the  urban  house  and  the 
rural  house  becomes  apparent  when  due  consideration 
is  given  to  the  fact  "that  the  urbanite  goes  to  his  work 
through  the  front  door  and  the  farmer  goes  to  his  work 
tlirough  the  back  door." 

Small  additions,  such  as  a  bedroom,  are  expensive  in 
relation  to  their  contribution  to  the  total  area  of  usable 
space.  The  question  of  expanding  space  requirements 
is,  of  course,  one  that  concerns  the  individual  family. 
However,  it  can  be  assumed  that  there  is  more  likeli- 
hood of  future  expansion  in  the  one  or  two  bedroom 


house,  than  in  the  three,  four  or  five  bedroom  house. 

As  sleeping  space  is  added,  the  space  per  person  of 
other  livmg  rooms  is  proportionately  reduced,  thus 
necessitating  their  expansion  if  congestion  is  to  be 
avoided.  Dining  space  may  be  increased  very  slightly 
for  this  purpose,  as  it  has  the  highest  space  use  ratio 
(square  foot  of  floor  space  per  person)  of  any  area  in 
the  house. 

The  livmg  room,  on  the  other  hand,  though  it  has  a 
lower  space  use  ratio  than  the  dining  area,  is  of  a  more 
flexible  nature.  It  may  even  be  desirable  to  divide 
the  living  room  space,  particularly  when  there  are 
older  children  in  the  family.  The  addition  of  a  sepa- 
rate room  to  be  used  as  a  supplementary  living  room 
can  rationally  be  made  to  coincide  with  the  building 
of  additional  sleeping  space.  In  the  two-story  house, 
one  space  may  be  added  over  the  other,  thus  reducing 
foundations,  roof  area,  and  ground  coverage. 

In  the  one-story  house — where  the  living  room  space 
has  been  limited — ^the  living  room  may  be  divided  to 
provide  a  bedroom,  closets,  and  possibly  hall  space;  and 
a  larger  livmg  room  attained  by  an  addition  to  the 
structure. 

Porches  and  attached  garages  occupy  a  greater  pro- 
portion of  the  exterior  wall  of  the  small  house  than  of 
larger  houses.  Hence,  a  separate  garage  with  a  gabled 
porch  connecting  house  and  garage  is  a  rational  solu- 
tion. When  basement  and  attic  storage  space  are 
lacking,  a  utility  room  that  may  be  used  for  general 
storage  and  laundry  purposes  may  be  combined  with 
the  garage  which  will  serve  as  an  excellent  drying 
room — an  old  fashioned  coal  hot  water  heater  providing 
hot  water  for  laundry  and  heat  for  drying,  thus  elimi- 
nating long  runs  of  heating  and  hot  water  pipes. 

Space  Requirements  and  Arrangements 

Efficient  space  arrangement  is  of  obvious  importance 
in  attemptmg  to  reduce  costs  without  decreasing  the 
quality  of  construction  or  the  use  value  of  the  small 
house.  The  requirements  of  room  relations  and 
arrangement  in  small  house  planning  are  more  rigid 
than  for  larger  dwellings. 

Space  requirements  are  greatly  influenced  by  local 
conditions,  prejudices,  and  manner  of  living.  Conse- 
quently, in  dealing  with  such  variables  it  is  necessary 
to  restrict  the  establishment  of  general  plan  requisites 
or  the  physical  elements  involved. 

Because  of  reduced  dimensions  and  concentrated 
use  of  space,  circulation  becomes  the  determining 
factor  in  the  efficient  functioning  of  the  small  house. 
Reduction  of  connecting  halls  should  be  accomplished 
to  as  great  extent  as  will  still  allow  for  their  function  as 
a  connecting  unit,  avoiding  undesirable  circulation  and 
affording  direct  access  between  rooms  of  private  nature 
and  those  common  to  the  household.     Wall  space  may 
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be  preserved  in  living  rooms  by  tbe  use  of  a  central 
circulation  nucleus,  tbe  central  ball,  for  passage  between 
rooms. 

Multiple-use  areas,  sucb  as  living-cUning  room, 
kitcben-dining  room,  and  guest  accommodations  com- 
bined witb  the  living  room  couch,  are  becoming  common 
practice  in  tbe  effort  to  attain  concentrated  space  use. 
Such  methods  are  of  value  particularh'  in  the  solution 
of  the  basic  problem  of  small  house  planning,  that  of 
attaining  room  dimensions  that  are  adequate  in  relation 
to  architectural  elements  and  household  accessories 
(doors,  stairs,  furniture,  etc.)  that  must  conform  to 
human  dimensions. 

The  proportion  of  space  that  such  plan  factors  occupy 
varies  inversely  in  relation  to  room  dimensions.  Conse- 
quently small  house  plan  solution  is  not  merely  a  matter 
of  uniform  space  reduction  (or  slii-inking)  of  the  larger 
dwelling  to  fit  the  cost  Hmitations  of  the  small  bouse. 

The  requirements  of  room  relation  and  arrangement 
in  small  house  planning  are  more  rigid  than  for  larger 
dwellings. 

Simplicity  of  structural  form  should  be  preserved  if 
construction  costs  are  to  be  controlled.  Foundations, 
bearirg  walls,  partitions,  and  roofs  must  be  designed  in 
strict  conformity  to  the  construction  methods  and 
materials  employed. 

Stock  dimensions  of  lumber  should  be  adhered  to  as 
far  as  is  possible  without  disturbing  tbe  efficiency  of 
plan  and  the  simplicity  of  structural  form.  Plumbing 
and  beating  should  be  planned  for  maximum  economy 
of  space,  labor,  and  materials.  Cross  ventilation  is 
not  difficult  to  attain  as  nearly  every  room  in  the  small 
house — because  it  is  small- — has  two  exposures. 

Such  a  review  of  the  peculiar  demands  of  small  house 
design  brings  out  an  important  point.  In  view  of  the 
extensive  study  required  in  small  bouse  planning  and 
the  small  remuneration,  imposed  by  economic  limita- 
tions, it  seems  scarcely  possible  for  tbe  architect  to 
base  bis  practice  on  small  bouse  commissions — except 
by  a  definite  departure  from  customary  methods  of 
rendeiing  architectural  service.  Sucb  adjustment  de- 
mands not  only  change  'n  technical  methods,  but  a 
change  in  concept  that  will  permit  closer  cooperation 
\\-ith  the  other  elements  of  the  building  iudustry. 

Materials 

Present  conditions  make  it  difficult  to  analyze,  to  any 
conclusive  degree,  the  merits  of  any  but  long-estabbsbed 
materials  and  methods  of  fabrication.  Information 
concerning  newer  materials,  used  in  combination,  and 
under  varjang  conditions,  humidity,  temperature,  etc., 
is  very  meager. 

Though  exhaustive  laboratory  tests  were  to  prove  tbe 
dependability  and  superior  qualities  of  a  new  material, 
its  wide  use  in  small  bouse  construction  would  depend 


upon  the  slow  process  of  adaptation  by  technicians  and 
material  dealers.  Inasmuch  as  the  technician  is  at 
present  responsible  for  only  a  limited  percentage  of 
small  bouse  construction,  the  general  use  of  a  new 
material  depends  very  largely  on  its  commercial  eft'ect 
upon  the  local  material  dealers. 

Further  Hmitations  that  retard  the  adoption  of  new 
materials  are  imposed  by  the  attitudes  and  technical 
ability  of  the  ordinary  building  mechanic.  Estabbshed 
practices  of  builders,  mechanics,  and  building  codes 
often  place  strong  barriers  in  the  path  of  the  general 
use  of  new  materials.'' 
Better  Organization 

While  the  use  of  new  materials  which  give  better 
service  should  be  encouraged,  in  view  of  these  difficulties 
it  does  not  seem  practicable  that  an  attempt  to  produce 
better  small  bouses  at  a  lower  cost  should  await  solu- 
tions primarily  based  upon  tbe  use  of  new  materials 
and  new  methods  of  construction.  Equally  satisfac- 
tory results  may  be  obtained  by  better  methods  of 
utilizing  those  materials  to  which  tbe  building  industry 
is  accustomed. 

The  adoption  of  new  materials  and  methods  of  con- 
struction may,  fortunately,  be  a  slow  process.  Tbe 
cold,  thin  formality  that  is  tbe  dominant  note  in  so 
many  of  our  modern  dwelbngs  is  definitely  at  variance 
with  the  manner  of  livmg  to  which  the  average  citizen 
is  accustomed.  Nor  is  such  barren  severity  a  necessary 
expression  of  structural  or  operative  functionalism. 

New  materials  less  devoid  of  texture  and  color  are 
available  in  great  variety  and  abundance.  Tbe  use  of 
these  less  impersonal  materials  would  neither  destroy 
tbe  feeling  of  functional  simplicity  as  expressed  in  tbe 
structural  form,  nor  adversely  affect  tbe  use  of  modern 
technics  of  construction. 

Better  planning  and  organized  cooperative  effort  on 
the  part  of  the  planning  element  of  the  residential 
buildmg  industry  woidd  have  a  far-reaching  effect  on 
production  and  distribution  costs  of  materials.  Tbe 
haphazard  demand  for  unnecessary  variation  in  archi- 
tectural detail,  dimensions,  and  structural  elements 
results  either  in  excessive  stocks  or  m  special  orders, 
which  greatly  increases  manufacturing  costs.  The  risk 
to  which  the  local  material  dealer  is  subject  in  attempt- 
ing to  carry  a  complete  and  varied  material  list  mclud- 
ing  stock  windows,  doors,  siding,  mouldings,  etc. 
results  in  considerable  cost  increases  which  are  detri- 
mental to  all  and  of  benefit  to  none. 

Sucb  practices  have  no  place  in  any  small  house 

*  Many  of  the  diflBculties  that  must  be  overcome  if  we  are  to  solve  the  problem  of 
producing  adequate  shelter  for  low  income  groups  are  deeply  rooted  in  the  basic  com- 
position of  the  construction  industry,  and  are  perpetuated  by  city  and  state  building 
ordinances  with  which  the  building  industry  must  comply.  The  complexity  of  the 
difficulties  involved  in  attaining  better  organization  and  more  efBcient  methods  of 
production  and  finance  is  admirably  set  forth  in  an  anonjTnous  article.  "Facing  the 
Facts  on  Housing,"  Harpers  Magazine  March  1937,  p.  419.  See  also  the  discussion 
in  section  on  building  regulations. 
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program  for  low  income  groups.  The  only  alternative 
is  coordination  of  the  plamiing  charts  of  the  uidustry 
to  simplify  materials  demands. 

The  selection  of  proper  materials  to  meet  the  tech- 
nical, social,  and  economic  requirements  of  small  house 
construction  is  mdeed  a  task  for  the  highly  trained 
specialists. 

It  is  obvious  from  this  analysis  that  reorganization 
of  the  building  industry  on  a  basis  wliich  will  coordinate 
these  elements  so  as  to  acliieve  a  more  satisfactory 
result  must  be  a  slow  process,  and  that  very  complete 
reorganization  will  have  to  be  made  before  the  needs 
of  those  in  low  income  brackets  can  be  dealt  with 
directly  by  any  new  residential  construction  program. 

However,  as  the  process  takes  place,  starting  with 
the  improvement  of  coordination  of  the  existing  ele- 
ments of  the  residential  building  iiidustiy,  the  volume 
of  effective  demand  will  increase  in  proportion  to  the 
volume  of  income  of  the  new  economic  levels  thus 
reached. 

Inasmuch  as  the  volume  of  mass  iiicome  varies  rapidly 
in  inverse  proportion  to  individual  income  level,  it  is 
reasonable  to  believe  that  a  lower  margui  of  profit 
would  be  accompanied  by  an  expanding  volume  of  profit. 

Begiimings  are  being  made  at  many  pomts  within 
the  residential  building  industiy,  aided  by  the  active 
cooperation  of  local  and  federal  governments.  New 
methods  of  building,  new  materials,  new  designs,  new 
organizations  are  appearing,  many  of  wliich  are  distinct 
improvements. 

Maintenance 

Though  it  may  be  trite  to  call  attention  to  the  fact 
that  maintenance  is  a  basic  economic  factor  in  low-cost 
housmg,  its  importance  is  frequently  neglected.  Cer- 
tainly, the  possibility  of  error  in  relegating  maintenance 
responsibility  must  be  admitted  in  analyzing  prevailing 
practice. 

Some  stress  has  been  placed  upon  the  necessity  of 
good  design  (structural  and  aesthetic)  and  such  super- 
vision as  would  assure  both  the  lender  and  owner  of 
satisfactory  execution.  From  a  technical  viewpoint, 
the  proper  maintenance  of  the  structure  is  assiuned. 
No  attempt  to  create  a  house  that  would  endure  with- 
out maintenance  for  a  protracted  period  has  been  suc- 
cessful, nor  is  it  hkely  that  such  a  possibihty  wiU  occupy 
the  serious  considerations  of  the  building  industry  within 
a  calculable  period  of  its  operation. 

Certainly,  the  maintenance  of  a  house  is  of  the  great- 
est economic  significance  to  those  whose  investment  is 
dependent  upon  its  durability  and  preservation. 
Despite  this  fact,  the  current  practice  of  lendmg  institu- 
tions allows  the  responsibility  of  maintenance  to  rest 
too  heavily  in  the  hands  of  the  owner.  It  may  be 
argued  that  the  owner  should  be  made  responsible  for 


the  maintenance  of  the  house  he  purchases,  on  the 
grounds  that  liis  interest  in  the  preservation  of  its  value 
is  permanent,  whereas  that  of  the  lending  institution 
ceases  upon  the  termination  of  the  loan.  Such  a 
premise  fails  to  deal  with  the  limitations  of  the  layman's 
knowledge  of  maintenance  requirements  or  of  his 
ability  to  supervise  properly  maintenance  operations, 
and  the  fact  that  neglect  (regardless  of  responsibility) 
can  result  in  serious  disintegration  of  the  property  in  a 
fraction  of  the  loan  period. 

If  the  low  income  purchaser  cannot  pay  for  such  dis- 
integration without  jeopardizing  other  basic  demands 
upon  his  income,  it  is  not  reasonable  to  make  him  re- 
sponsible for  the  maintenance  of  the  property. 

Experience  in  Plan- 
ning Small  Houses 

In  the  modern  skyscraper  *  *  *  the  coordination  of  all 
factors — design,  engineering,  materials,  form — lias  been  brought 
to  such  perfection  that  structures  of  this  sort  are  the  outstanding 
contribution  of  this  country  to  architecture.  *  *  *  It  seems 
to  dominate  not  only  architecture  but  the  architect  as  well. 
Attracted  by  the  unit  mass  of  the  ofRce-building  he  has  over- 
looked the  small  home — its  dominantly  social  motif  and  its 
bewildering  conglomeration.     *     *     * 

That  the  dwelling-house,  serving  a  basic  and  indispensable 
need  of  mankind,  is  worthy  of  the  best  effort  of  the  architect 
should  be  self-evident.' 

While  private  builders  and  arcliitects  have  studied 
the  small  house  for  many  years,  only  recentlj'  has  the 
Federal  government  given  its  attention  to  the  problems 
of  planning  and  design.  As  the  result  of  the  various 
influences  which  have  made  housing  a  national  problem 
joint  efiforts  between  the  govermnent  and  private 
agencies  have  been  focused  on  these  problems. 

This  section  deals  with  some  of  the  experience  of 
governmental  agencies  in  their  efforts  to  advance  the 
art  of  planning  and  design  in  the  small  home.  With 
the  one  exception  of  those  interested  in  experimenting 
with  prefabrication  (wliich  is  treated  below),  the  general 
effort  to  efl'ect  economy  and  efficiency  has  been  through 
intelligent  use  of  materials  and  rational  designs ;  this  is 
necessarily  the  first  step  towards  reducing  costs. 

Federal  Housing  Administration 

An  essential  part  of  the  insured  mortgage  system 
which  has  been  developed  under  the  National  Housing 
Act  has  been  the  establishment  of  physical  standards 
for  properties  which  are  offered  as  mortgage  security. 
Upon  what  basis  have  these  standards  been  formulated 
and  applied? 

In  approacliing  the  task  of  establishing  property 
standards  which  would  advance  these  purposes,  the 
Federal  Housing  Administration  recognized  that  hous- 
ing standards  are  relative  and  that  they  have  little 

s  Bemis,  Albert  F.  The  Emlving  House.  Technology  Press,  Riassachusetts  Insti- 
tute of  Technology,  Cambridge,  Mass.,  3  volumes,  I,  1933;  II,  1934:  III,  1936. 
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meaning  except  as  they  are  related  to  particular  prob- 
lems. They  serve  merely  as  measurements  to  deter- 
mine the  adequacy  of  housing  in  relation  to  its  pur- 
poses. Minimum  housing  standards  were  conceived 
as  the  lowest  standards  which  would  satisfactorily  ac- 
complish those  intended  purposes. 

Consequently,  before  setting  up  these  minimum 
standards,  it  was  necessary  to  analyze  the  purposes  or 
essential  functions  of  the  housing  which  falls  within  the 
scope  of  the  National  Housing  Act,  and  to  extend  this 
analysis  to  such  conditioning  factors  as  climate,  loca- 
tion with  particular  reference  to  urban,  suburban,  or  rural 
conditions;  health  and  sanitation  requirements;  safety; 
income  levels;  custom;  real-estate  practice;  and  costs. 

The  standards  which  the  Federal  Housing  Adminis- 
tration finally  formulated  necessarily  had  to  be  adapted 
to  the  existing  fabric  of  the  construction  industry.  If 
the  administration  were  to  encourage  home  building,  it 
could  not  place  its  standards  of  construction  nor  its 
requirements  for  improved  housing  conditions  at  such 
high  levels  that  costs  would  be  raised  unreasonably. 
Conversely,  it  could  not  place  them  at  levels  which 
would  permit  inadequate  security  for  a  long-term 
mortgage  or  which  would  impair  public  confidence  in 
the  soundness  of  the  dwellings  offered  for  purchase 
under  the  insured  mortgage  plan. 

It  chose,  therefore,  a  level  for  its  minimum  physical 
standards  which  was  generally  recognized  as  being  ob- 
tainable and  as  conforming  with  good  practice.  This 
level  was  not  necessarily  the  most  desirable  one  nor 
was  it  intended  to  be.  However,  it  was  intended  to 
establish  standards  higher  than  those  which  had  been 
generally  achieved.  It  aimed  to  include  only  the 
fundamentals  and  to  ignore  what  are  generally  termed 
the  amenities. 

Therefore,  it  stressed  those  factors  which  would  as- 
sure substantial  and  durable  structures,  adequate  light, 
ventUation,  and  sanitation,  privacy  in  living,  conven- 
ience and  efficiency  in  arrangements,  and  protection 
against  overcrowding  and  the  disintegration  of  neigh- 
borhoods. 

It  was  not  considered  essential  to  require  the  latest 
developments  in  convenience,  equipment,  fireproof  con- 
struction, or  garages.  While  these  might  be  desirable, 
they  were  not  considered  minimum  requirements,  lack- 
ing which  a  property  would  be  ineligible  for  mortgage 
insurance.  ^Vliere,  however,  they  are  built  into  the 
property  in  such  a  manner  as  to  represent  real  value, 
credit  is  given  under  the  Administration's  risk-rating 
system  and  their  presence  is  recognized  in  the  appraised 
values. 

That  these  minimum  requirements  deal  with  funda- 
mentals, rather  than  the  amenities,  was  shown  by  the 
Administration's  design  of  a  house  which  would  just 
comply  with  the  minimum  standards.     This  was  house 


A,  illustrated  in  Federal  Housing  Administration  Tech- 
nical Bulletin  No.  4,  Principles  oj  Planning  Small 
Houses.  It  was  estimated  that  this  house  could  have 
been  built  of  conventional  materials  in  the  spring  of 
1937  in  most  communities  at  a  cost  of  from  $1,200  to 
$1,500,  not  including  the  cost  of  the  lot,  utilities,  land- 
scaping, drives,  walks,  basement,  sales,  and  financing. 
Wliile,  to  the  Administration's  knowledge,  no  houses 
actually  have  been  built  after  this  design,  other  low-rent 
house  designs  illustrated  in  the  same  bulletin  have  been 
followed  in  the  construction  of  a  number  of  homes  whose 
costs  have  been  within  the  Administration's  estimates. 

Tennessee  Valley  Authority 

Of  the  several  housing  developments  undertaken  by 
Federal  agencies,  those  of  the  Tennessee  Valley  Author- 
ity, at  Norris,  Tenn.,  have  probably  been  watched 
as  closely  as  any  other  for  their  contribution  to  the 
teclmique  of  small  house  design.  It  was  assumed 
that  construction  should  be  of  an  enduring  type  to 
require  a  minimum  of  upkeep.  The  experiments  were 
chief!}'  concerned  with  the  economic  effects  of  variations 
of  size  and  form.  Such  experiments  as  were  made  with 
new  materials  and  methods  of  construction  were  rela- 
tivelj'  of  secondary  importance.  The  variations  in 
cost  that  resulted  from  the  use  of  different  materials 
were,  surprisingly  enough,  of  such  negligible  proportions 
that  they  can  be  ignored  for  all  practical  purposes. 
Economy  was  sought  through  the  maximum  use  of 
space  rather  than  by  means  of  sleight  of  hand  methods 
of  construction. 

Farm  Security  Administration 

As  an  incident  to  its  program  of  the  rehabilitation 
of  low-income  farm  families,  the  Farm  Security  ad- 
ministration has  engaged  in  the  construction  of  homes 
in  a  number  of  rural  commimities.  Profiting  by  the 
experience  of  several  years  the  Administration  has 
modified  and  improved  its  building  program  in  num- 
erous ways.  By  establislung  cost  limits  emphasis 
was  focused  on  the  highest  possible  quaUty  within 
those  limits.  In  1937  the  figure  for  rural  homes  was 
limited  to  between  $1,200  and  $2,100,  and  the  cost  of 
the  entire  farm  unit,  including  outbuildings,  to 
between  $2,900  and  $4,200.  The  variations  in  cost  are 
established  primarily  to  compensate  for  differences  in 
construction  necessitated  by  climatic  factors  and  the 
requirements  of  different  types  of  farming. 

To  keep  witliin  the  cost  limits  design  has  been  simpli- 
fied and  integrated  with  construction,  building  tech- 
niques on  the  site  have  been  organized,  and  a  degree  of 
prefabrication  introduced.  Standard  materials  are 
used,  and  every  gable,  beam,  and  rafter  not  absolutely 
necessary  has  been  eliminated.    Nor  are  purely  "deco- 
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rative"  features  included  in  these  simple  structures. 
As  most  of  the  buildings  are  of  frame  construction,  it  has 
been  possible  to  pre-cut  the  lumber  for  a  large  number 
of  houses  at  a  central  point.  Pre-cutting  in  this  manner 
requires  only  one-si.\th  the  time  required  for  hand- 
sawing  on  the  site.  Similarly,  window  and  door  frames 
are  prefabricated.  These  methods  enable  speedy 
assembly  at  the  site  by  relatively  unskilled  labor  under 
proper  direction.  During  1937  some  3,370  of  the  10,000 
projected  units  were  completed. 

The  rural  construction  by  the  Farm  Security  Ad- 
ministration is  not  to  be  confused  with  its  well-publicized 
suburban  projects.  With  the  exception  of  Greendale, 
Wis.,  the  suburban  projects  have  involved  multi- 
family  construction.  About  one-half  of  the  dwelling 
units  at  Greendale  are  single  houses.  In  this  com- 
munity, careful  study  of  the  relation  of  house  to  site 
has  resulted  in  a  contribution  to  the  problem  of  planning 
a  small-house  neighborhood  compactly  and  economi- 
cally without  sacrificuag  safety,  privacy,  and  the 
amenities  of  living. 

Home  Owners'  Loan  Corporation 

The  experience  of  the  Corporation  in  refinancing 
over  one  million  small  home  properties  vividly  dis- 
closed deficiencies  in  planning  and  construction  prac- 
tice in  the  small  house  field.  These  deficiencies  could 
have  been  corrected  for  the  most  part  through  insistence 
on  the  part  of  the  lenders  on  efficient  plans,  intelligent 
use  of  materials,  qualified  contractors,  and  supervision 
of  construction. 

In  the  administration  of  its  reconditioning  work  the 
Home  Owners'  Loan  Corporation  has  made  a  forward 
step  in  the  organizing  of  the  construction  mdustry  with 
regard  to  repairing,  remodeling,  and  modernizing.  One 
of  its  principal  contributions  to  simplified  practices  was 
the  development  of  its  master  specifications  now  used  in 
all  sections  of  the  country,  which,  in  connection  with 
preparation  of  papers  for  bidding  purposes,  has  ad- 
vanced standardization  considerably  to  the  benefit  of 
all  parties  concerned.  The  experience  of  the  Home 
Owners'  Loan  Corporation  in  the  handluig  of  over  half 
a  million  building  contracts  effectively  and  economically 
through  standardization  of  forms  and  procedure,  sug- 
gests that  similar  patterns  that  might  well  be  con- 
sidered by  those  elements  in  the  construction  industry 
dealing  with  small  home  construction. 

Conclusion 

The  Federal  Government,  in  addition  to  requiring 
complete  plans  and  specifications  for  all  projects  in 
which  it  is  interested,  supervises  the  construction  with 
meticulous  care.  Commercial  and  industrial  interests 
do  likewise  in  their  building  programs.     It  is  the  excep- 


tion rather  than  the  rule  when  a  home  owner  in  the 
higher  price  class  does  not  definitely  concern  himself 
regarding  the  fitness  of  the  plan  and  value  obtained  in 
construction.  Only  in  the  small  house  field  is  found 
serious  apathy  and  often  positive  avoidance  on  the  part 
of  the  home  owner  and  lender  of  the  principles  of  con- 
struction practice  cited  above.  If  a  major  building 
boom  should  eventuate  in  the  small  house  field  without 
appropriate  teclmical  advice  and  supervision,  there  can 
be  expected  a  repetition  of  the  deficiencies  in  construc- 
tion revealed  by  the  experience  of  the  Home  Owners' 
Loan  Corporation,  only  greatly  intensified. 

There  has  been  a  decided  interest  in  the  past  two 
decades  m  encouraging  closer  cooperation  between  the 
many  elements  which  make  up  the  construction  indus- 
try. These  eft'orts  have  found  expression  in  the  activ- 
ities of  producers'  councils,  construction  leagues, 
chambers  of  commerce,  building  coagresses,  and  others 
more  local  and  less  representative,  all  of  which  are 
dedicated  to  a  better  understandmg  of  the  many  prob- 
lems of  the  industry.  Some  considerable  accomplish- 
ment has  been  effected,  but  there  is  still  sufficient  reason 
for  continuance  and  expansion  of  such  agencies. 
Group  thmking  has  not  been  sufficiently  objective,  and 
further,  little  of  that  thinking  has  been  concerned  with 
the  small  house  problem.  This  neglect  of  the  small 
house  by  these  groups  is  natural.  The  small  single 
family  dwelling  unit  has  in  the  past  furnished  little  to 
stir  the  imagination  of  those  builders  of  more  preten- 
tious homes  who  usually  make  up  the  membership  of 
the  organized  groups  just  mentioned. 

Wliat  nationally-organized  elements  in  the  housing 
field  might  best  assume  tlie  leadership  in  correcting 
some  of  the  varied  problems  having  to  do  with  small 
house  construction?  The  architectural  profession  is 
one,  since  by  training  and  professional  backgroinid  the 
architect  is  technically  equipped,  and  free  from  influ- 
ences which  might  develop  from  prejudiced  vested 
interests.  Home  financing  agencies  might  appropri- 
ately be  another  element,  since  they  are  for  the  most 
part  trustees  of  the  public's  funds,  and  have  a  major 
investment  hiterest  in  the  financing  of  the  projects. 

These  local  factors  cooperating  under  intelligent  na- 
tional leadership  possess  tremendous  powers  to  correct 
abuses.  The  technicians  can  advance  the  art  of  plan- 
ning and  construction;  the  lenders,  tlirough  their  con- 
trol of  funds,  can  assure  proper  execution  of  the  tech- 
nical advance.  By  this  cooperation  a  rallying  point  is 
established  for  the  other  important  elements  of  the 
industry.  Heretofore,  the  necessary  focal  point  has  been 
absent;  and  when  at  the  end  of  innumerable  industrial 
conferences  resolutions  have  been  passed  to  the  effect 
that  "sometliing  must  be  done,"  little  has  been  done, 
because  there  has  not  been  definitelv  established  an 
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agency  or  de\-ice  to  which  the  unorganized  group  could 
look  for  leadership. 

The  Federal  Housing  Administration's  efforts  in  this 
direction  have  been  referred  to  above. 

The  Federal  Home  Loan  Bank  Board,  in  September 
1936,  approved  a  program  known  as  the  Federal  Home 
Building  Service  Plan,  which  is  a  device  to  encourage 
local  cooperation  between  the  lender  and  qualified 
technicians  to  furnish  an  advisory  and  supervisory 
ser\-ice  to  prospective  home  builders  in  the  small  house 
field.  Tliis  program  has  the  support  of  the  leaders  in 
the  arcliitectural  profession  and  gained  considerable 
momentum  in  its  first  2  years  of  operation.  The  time 
is  favorable  for  the  expansion  on  a  national  basis  of 
such  instruments  of  service  as  have  been  promoted  by 
the  Federal  Housing  Administration  and  the  Federal 
Loan  Bank  Board. 

Prefabrication 

For  many  years,  the  idea  of  designing  a  completely 
prefabricated  dwelling  unit  has  occupied  the  attention 
of  both  the  amateur  and  the  professional  designer. 
Once  bitten  by  the  idea,  there  seems  to  be  no  escape 
from  it.  The  idea  is  alluring  and  is  a  challenge  to  man's 
ingenuity  and  inventive  powers.  Because  of  far-reach- 
ing technological  advance  in  so  many  fields,  it  would  be 
unwise  to  conclude  that  a  practical  solution  will  not 
be  developed. 

There  is  sufficient  evidence  available  at  this  time  to 
make  it  apparent  that  the  magic  formula  has  not  yet 
been  found ;  moreover,  in  the  past  few  years  much  unfor- 
tunate publicity  connected  with  immature  prefabrica- 
tion developments  has  unquestionably  delayed  and 
discouraged  the  construction  of  many  dwellings  which 
might  have  been  built  under  traditional  methods.  This 
publicity  has  been  to  the  disadvantage  of  both  processes 
of  construction. 

The  problem  is  worthy  of  the  best  technical  minds  of 
the  country;  it  is  a  problem  also  that  extends  beyond 
purely  objective  technological  processes.  The  following 
outline  lists  the  numerous  reasons  why  current  efforts 
to  produce  a  prefabricated  dwelling  unit  have  not  met 
with  marked  success. 

Outline  of  Reasons  for  Failures  in  Prefabrication  ° 

I.  Failures  inherent  in  the  broad  approach: 

1.  Building  only  a  wall,  or  floor,  and  so  on. 

2.  Designs  fundamentally  impossible  to  transfer  to  a  factory. 

3.  Superficial  suggestions  based  on  wishful  thinking  or  desire 

for  publicity. 

4.  Prime  purpose  not  achievement  of  a  prefabricated  house 

but  obtaining  a  larger  market  for  specific  materials  or 
equipment. 

•  This  outline  was  read  and  elaborated  before  the  Technologj-  Housing  Con- 
ference in  Boston,  June  7,  1937,  by  John  Ely  Burchard,  architect  in  charge  of 
bousing  research  for  Bemis  Industries,  Boston.  In  collaboration  with  the  late 
Albert  Farwell  Bemis,  Mr.  Burchard  wrote  the  three  volume  work  The  EiotriTig 
Hoiue,  Volume  I,  A  History  of  the  Home:  Volume  II,  The  Economics  of  Shelter. 
Volume  III,  Rational  Design. 


5.  Prefabricator  not  a  businessman  at  all,  but  onlj'  a  de- 
signer, doing  no  manufacturing  himself. 

II.  Failure  through  insufficiently  low  cost. 

1.  In  the  factory. 

A.  Not  enough  purchasing  power,  involving. 

a.  No  low-cost  commodities. 

b.  No  mass  production. 

c.  No  control  of  production  at  all. 

B.  Inadequate  or  no  engineering  study  from  the  factory 

point  of  view;  designs  not  suitable  to  high-speed 
production. 

C.  Use  of  fundamentally  costly  materials  or  processes. 

2.  In  the  field. 

A.  Too  little  of  the  building  a  product  of  the  manufac- 

turer. 

B.  Too  much  field  work. 

C.  Too  great  precision  of  erection  required. 

D.  Insufficient  precision  of  erection  afforded. 

E.  No  scheduled  manner  of  erection. 

F.  Too  much  equipment  required  for  erection. 

G.  Insufficient  or  no  provision  for  easy  installation  of 

wiring  and  piping. 

3.  Transport. 

A.  Failure  to  use  materials  that  can  be  delivered  to  the 

factory  at  low  freight  charges. 

B.  Finished  units  too  large  to  be  shipped  and  handled 

economically. 

4.  Excessive  marketing  costs  due  to  insufficient  capital  or 

inexperience. 

III.  Failure  because  product  nonmarketable. 

1.  Architectural  failure. 

A.  Poor  plans. 

a.  Plans  dictated  by  apartment  thinking. 

b.  Plans  dictated  by  ultramodern  logic   not  yet 

acceptable. 

c.  Lack  of  flexibility  of  normal  family  patterns. 

d.  Lack  of  studied  equipment. 

B.  Poor  arrangement  of  equipment. 

a.  Under-equipped. 

b.  Inadequate  provision  for  installation  of  piping 

and  wiring. 

c.  Over-equipped. 

C.  No  fundamental  study  of  the  house  as  a  machine. 

D.  However  attractive  by  pure  aesthetics,  not  keyed 

to  popular  taste. 

2.  Structural  failure. 

A.  Dubious  use  of  materials. 

B.  Dubious  use  of  flat  roof. 

C.  Dubious  flimsiness   (i.   e.   "though  the  thing  may 

really  be  strong  enough,  if  people  can  push  against 
it  or  rap  on  it  or  do  anything  that  makes  it  behave 
differently  from  what  they  are  accustomed  to, 
they  are  worried  about  it." 

3.  Financing  failure. 

A.  Due  to   the  theses  of  prefabrication,  inability   to 

obtain  enough  percentage  loan  from  permanent 
financing  institutions  requiring  too  much  down 
payment. 

B.  No  corporate  possibility  of  bridging  the  financing 

gap. 

a.  Insufficient  financial  power. 

b.  Inability  to  do  any  marketing  until  price  nearer 

the  final  price. 

c.  Efforts  to  apply  the  fallacious  renting  thesis. 

4.  Premature  ballyhoo. 
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IV.  Failure  because  of  insufficient  quality  (such  as  unscientific 
or  unsound  use  of  existing  materials — rare). 

1.  Wood. 

A.  Dry  wood  next  moist  materials. 

B.  Green  unseasoned  wood. 

2.  Steel. 

A.  So  used  as  to  cause  condensation. 

3.  Miscellaneous. 

A.  Insufficient  heat  insulation. 

B.  Cold  floors. 

C.  Use  of  unbalanced  units. 

While  many  minds  have  given  thought  to  the  prob- 
lems involved,  attention  is  called  to  the  work  of  R. 
Buckminster  Fuller  as  illustrating  two  methods  of 
approach:  first,  the  consideration  of  the  complete 
house  and  second,  the  consideration  of  parts  of  the 
house.  Mr.  Fuller's  Dymaxion  House  (1928)  describes 
his  approach.  It  is  of  interest  to  record  Mr.  Fuller's 
subsequent  observations  (1934)  concerning  his  design: 
"The  Djmiaxion  House  is  still  as  it  has  been  for  years — 
a  theory  only.  Despite  pragmatic  criticism  it  has 
conscientiously  been  kept  so.  While  theoretical  it  is 
immediately  improvable  by  every  scientific  advance. 
Its  monthly  improvements  and  inclusions  are  vaster 
than  the  yearly  refinements  and  mclusions  in  the  auto- 
motive world,  as  it  has  never  been  burdened  with  over- 
head nor  with  heavy  industrial-investment  earning 
requirement." 

This  last  statement  has  considerable  significance  to 
anyone  interested  in  the  development  of  a  prefabricated 
dwelling  unit.  Perhaps  a  more  mimediately  useful 
contribution  in  fundamental  thinking  by  Mr.  Fuller  is 
foimd  in  his  design  and  construction  of  what  he  calls  an 
integrated  bathroom  unit.  This  unit  is  illustrative  of 
one  of  Mr.  Fuller's  earlier  convictions:  that  the  factor 
of  weight  in  relation  to  construction  processes  is  of 
serious  purport  and  too  little  attention  has  been  given 
to  this  element  in  buUding  construction. 

The  complete  bathroom  unit  which  includes  floor, 
walls,  ceiling  and  fixtures  is  designed  in  two  sections  and 
installation  can  easilj'  be  accomplished  by  two  men. 
A  total  weight  of  250  pounds  for  the  complete  batliroom 
compares  with  an  average  weight  of  over  1,000  pounds 
for  a  standard  tiled  bathroom  of  similar  size  and  with 
luxury-size  fixtures.  Space  is  another  consideration 
directed  toward  economy,  as  the  unit  occupies  an  area 
5  by  5  feet." 

In  carrying  out  research  of  this  type,  Mr.  Fuller  is  not 
alone.  The  work  of  many  others  wiU  doubtless  add 
equally  valuable  results.  The  solution  of  such  tech- 
nical problems  todaj'  is  usually  joint  rather  than  indi- 
vidual. The  probabilities  in  the  field  no  one  can  pre- 
dict. Some  students  are  convinced  that  savings  in  the 
neighborhood  of  15  percent  of  the  cost  of  the  structure 
are  all  that  can  be  anticipated — even  with  complete 

'  For  photograph?,  drawings,  and  description  of  this  unit  see  the  January  1937 
issue  oJ  The  ArchiUdural  Record. 


success.  Such  savings  are  equally  possible  witliin  the 
traditional  framework  of  building.  Nevertheless,  in- 
ventions have  a  way  of  proving  all  predictions  to  be 
wrong. 

Conclusion 

House  building  has  long  been  regarded  as  the  easy  job 
of  the  building  trade,  requiring  neither  trained  skill  in 
planning  and  design,  nor  science  in  erection.  While,  in 
the  past,  science  and  skill  have  been  devoted  in  an  ever 
increasing  measure  to  the  betterment  of  office  buildings, 
highways,  hotels,  bridges,  and  other  large  structural 
projects,  no  such  attention  has  been  paid  dwelling  con- 
struction. The  popular  belief  that  stock  plans  that 
need  "only  a  little  shifting  around"  plus  a  little  knowl- 
edge of  the  fabrication  of  materials  is  sufficient  to  insure 
a  satisfactory  home  accounts  for  many  disappointed 
and  disgruntled  home  owners. 

If  all  the  building  industry  hopes  to  do  is  to  provide 
enough  roofs  to  take  care  of  the  population  increase,  its 
vision  is  pitiful,  particularly  in  view  of  the  fact  that 
the  rate  of  population  increase  is  declining  steadily.  If, 
however,  it  can  realize  that  through  cooperation  in  the 
solution  of  its  technical  problems  it  can  raise  the  stand- 
ard of  American  housing,  and  keep  on  raising  it,  then 
the  industry  can  be  established  and  not  go  bobbing 
along  from  boom  to  depression,  selling  contractors' 
liens  at  50  cents  on  the  dollar  and  trying  to  recoup  from 
the  next  customer.  It  is  obvious  that  in  order  to  deal 
with  the  problem  the  individuals  who  supply  the  various 
ingredients  in  home  building  must  be  coordinated  so 
that  the  problem  may  be  attacked  on  all  fronts  simul- 
taneously. Wlien  the  problem  becomes  one  of  replace- 
ment rather  than  expansion,  the  salvation  of  the  build- 
ing industry  will  lie  in  improved  replacement  rather 
than  new  volume. 

With  long  term  loans  and  cheap  money,  lenders  must 
take  steps  to  assure  themselves  that  homes  will  last 
longer  than  the  loans.  Moreover,  under  present  day 
conditions  the  individual  is  less  attached  to  the  soil  or 
to  a  particular  community  than  formerly.  The  bor- 
rower may  go  away,  but  the  home  remains  to  be  used 
by  others.  Therefore,  increasing  importance  attaches 
to  the  home  itself  as  the  physical  security  for  the  loan. 

The  tendency  to  pass  lightly  over  the  real  technical 
needs  of  the  small  house  has  caused  such  home  building 
to  gravitate  to  agencies  not  properly  equipped  or  staffed 
to  render  the  needed  technical  service.  The  archi- 
tectural activities  of  those  not  qualified  by  education, 
training  or  experience  to  deal  successfully  with  planning, 
design,  and  construction  have  resulted  in  ej^esore  after 
eyesore.  Frequently  entire  neighborhoods  of  architec- 
tural "hair-raisers"  grace  the  landscape.  In  some  cases, 
the  material  dealer,  attempting  to  act  as  architectural 
adviser  and  designer,  is  the  one  at  fault.  In  others,  it 
is  the  contractor. 
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Little  cau  be  done  to  eliminate  these  architectural 
fantasies  which  threaten  land  values  and  the  demand 
for  new  homes  unless  some  means  is  found  to  infiltrate 
competent  technical  advice  and  assistance  concerning 
plan,  design,  and  building  into  the  small  house  field. 
The  judicious  use  of  well  selected  low-cost  stock  designs 
is  quite  reasonable.  In  many  cases,  such  designs  will 
suffice  to  meet  average  needs,  provided  that  the  home 
builder  can  be  guided  and  advised  in  his  selection  by 
qualified  teclmicians  who  will  also  provide  the  degree 
of  building  supervision  necessary  to  insure  good 
results. 

Progress  will  come  when  all  home  building  partici- 
pants find  a  common  ground  upon  which  they  can  unite 
to  offer  the  home  builder  a  positive  means  of  getting 
better  design,  better  adapted  to  the  site  and  the  neigh- 
borhood, as  well  as  the  right  kind  of  supervision. 
Only  through  such  measures  can  the  owner  be  assured 
of  dollar  for  dollar  value,  the  lender  of  a  good  loan,  and 
the  industrv"  of  a  home  that  will  encourage,  rather  than 
discourage,  families  contemplating  home  building. 

The  most  valid  criticism  that  can  be  leveled  at  the 
building  industry  is  that  each  group  within  the  indus- 
try is  preoccupied  with  its  own  affairs  and  fails  to  be 
guided  sufficiently  by  the  equally  important  require- 
ments of  the  other  collaborators  in  the  building  project. 
Also,  those  who  speak  for  the  various  industry  groups  are 
prone  to  view  mth  alarm  any  movement  aimed  at  the 
betterment  of  home  construction,  since  such  efforts  must, 
of  necessity,  be  based  upon  considerations  other  than 
those  which  appear  of  primary  importance  to  the  par- 
ticular group  affected.  Seldom  has  there  been  a  greater 
need  for  an  appreciation  of  the  other  fellow's  position 
and  a  willingness  to  drop  petty  differences  in  evolving 
some  means  of  improving  the  serviceability,  quality, 
and  appearance  of  the  Nation's  houses. 

It  is  perhaps  only  natural  that  those  who  have  come 
to  assume  certain  technical  functions  in  home  building 
should  resist  a  more  proper  alignment  of  the  technician 
in  relation  to  other  construction  factors.  However,  it 
is  becoming  more  and  more  apparent  that,  once  the 
dealer  or  the  contractor  understands  the  harm  being 
done  him  by  jig-saw  design,  the  use  of  improper  ma- 
terials and  irresponsible  construction,  he  will  join 
hands  with  other  responsible  factors  in  any  well-defined 
movement  to  insure  better  homes. 

An  incredible  volume  of  small-home  construction  is 
built  in  rural,  urban,  and  suburban  areas  in  single  units, 
and  a  housing  program  based  on  housing  needs  in 
these  particular  areas  does  not  call  for  large-scale  con- 
struction methods.  In  seeking  economies  in  construc- 
tion of  the  small  home,  the  construction  sj'stem  as  it 
exists  today  must  be  accepted  but  step  by  step  changes 
necessary  towards  a  final  objective  must  be  taken. 

In  the  construction  of  a  building  it  is  a  generally 


accepted  fact  that  plans  are  desirable  preliminary  to 
commencing  construction  operations.  In  the  small 
house  field  the  country  does  not  suffer  from  a  lack  of 
small  house  plans  issuing  from  innumerable  sources; 
and  except  in  general  room  arrangement  the  prospec- 
tive home  builder  has  a  wide  selection  of  styles,  ma- 
terials, and  equipment,  both  unique  and  bewildering  in 
their  variety.  An  examination  of  these  plan  services 
for  the  most  part  discloses  inefficient  planning,  exces- 
sive costs  due  to  structural  lines,  unwise  use  of  ma- 
terials and  combinations  of  materials,  and  little  regard 
for  local  construction  methods. 

The  Federal  Government  in  its  different  housing 
agencies  has  studied  with  care  the  plan  and  design  of 
the  small  home.  But  the  work  to  be  done  remains  of 
large  volume.  These  studies  should  be  continued  with 
a  view  to  correlating  the  usable  information  and  making 
it  available  to  those  elements  in  the  industry  best 
equipped  to  utilize  it  intelligently  m  their  respective 
communities.  To  serve  the  small  home  builder  ade- 
quately it  is  both  possible  and  practical  to  develop  a 
series  of  base  plans  (dimensions  and  arrangement  of 
rooms  and  equipment)  which  will  meet  desirable  stand- 
ards for  given  sizes  of  families.  This  series  might  not 
exceed  30  plan  types  covering  4-,  5-,  and  6-room  houses, 
1  and  2  stories,  in  which  difi'erent  elements  susceptible 
to  standardization  may  be  fixed  or  recommended,  such 
as  kitchen  layouts  and  equipment,  bathroom  sizes  and 
equipment,  window  and  door  sizes  and  design,  trim, 
stair  design  and  other  mill  work.  These  base  plans 
and  recommendations  could  be  then  distributed  to  com- 
petent architects,  in  areas  where  local  conditions  have 
particular  influence  on  design,  for  final  development. 
There  are  many  benefits,  direct  and  indirect,  to  be 
gained  through  a  program  of  this  kind  which  can  only 
be  effected  by  a  Federal  agency  in  cooperation  with  the 
technical  profession.  Mass  production  of  manj^  of  the 
above-enumerated  items  can  be  made  possible;  speed 
in  construction  can  be  accomplished  through  greater 
standardization.  Design  suited  to  local  conditions 
should  result  in  lower  maintenance  costs,  and  so  on. 
An  important  result  would  be  the  elimination  of  the 
wasteful,  ill-advised  existent  stock  plan  services. 
Such  a  program  of  better  integration  would  not  neces- 
sarily produce  undesirable  monotony,  but  would  result 
in  the  development  of  local  character  in  small  home 
building.  That  community  which  is  always  found  so 
attractive  in  the  older  New  England  towns,  with  its 
unity  in  scale  and  design  pattern,  is  a  form  of  local 
standardization  which,  although  resultant  from  differ- 
ent factors  than  those  of  today,  still  points  the  way  to 
indigenous  building. 

Continuing  concentration  on  the  small  house  problem 
bj"  competent  technicians  is  essential  to  the  develop- 
ment of  such  a  program. 


IV.    BUILDING    MATERIALS    AND    THE    COST    OF    HOUSING 

By  Theodore  J.  Kxeps  ' 


Introduction  and  Summary 

The  importance  of  building 
materials  in  the  housing  prob- 
lem is  frequently  imderestimated. 
Building  materials  costs  usually 
range  from  somewhere  near  equal 
to  double  the  on-site  wages  bill. 
Thus,  a  change  in  the  price  of 
building  materials  may  have  as 
much  as  twice  the  effect  of  an 
equal  percentage  change  in  wage 
rates.  Prices  and  practices  in  the 
building  materials  industries, 
therefore,  deserve  careful  and  continuous  examination. 

During  1936  and  1937  building  materials  caused  more 
than  twice  the  amount  of  increase  in  costs  of  residential 
construction  that  could  be  attributed  to  increases  in 
wages.  Some  important  building  materials  were  from 
20  to  30  percent  higher  in  price  than  they  were  on  the 
average  throughout  the  building  boom  of  the  "twen- 
ties," notably  Douglas  fir,  yellow  pine  and  white  pine 
hmiber,  plaster,  various  steel  products  and  certain 
types  of  brick.  In  1937  increases  in  the  prices  of  im- 
portant buUding  materials  may  well  have  helped  to 
stifle  incipient  recovery  of  residential  building.  This 
fact,  together  with  consistent  inflexibility  of  price  move- 
ments, suggests  that  certain  producer  organizations  may 
recently  have  perfected  the  technique  of  "closely 
adjusting  production  to  consumption"  to  the  point 
where  the  long-sought-for  "stabilization"  of  prices  was 
on  the  verge  of  realization.  At  any  rate,  the  more 
miportant  building  materials  continue  to  be  restrictedly 
produced,  inefhciently  and  even  wastefully  distributed, 
and  assembled  and  utilized  without  benefit  of  the 
economies  either  of  large-scale  residential  building 
operations  or  of  vertical  combinations  integrating 
homebuildtng  from  sawmill  and  brick  factorA'  to 
homeowner  and  investor. 
Building  Materials 
Versus  Labor  Costs 

The  first  step  toward  assessing  the  place  of  building 
materials  in  the  housing  picture  is  to  specify  the  type 
of  house  used  as  standard  of  reference.  Attention  will 
be  focused  upon  the  single  detached  one-family  dwelling 
of  wood  or  brick.    That  is  the  type  in  which  22,833,110 

'  Dr.  Theodore  Kreps  is  Associate  Professor  of  Business  Economics,  Graduate 
School  of  Business,  Stanford  University.  He  was  formerly  Chief  of  the  Statistical 
Section,  Research  and  Planning  Division,  National  Recovery  Administration,  and 
Chairman  of  the  Coordinating  Committee  of  the  Central  Statistical  Board  and  the 
Works  Progress  .\dministration. 


Building  materials  are  about  tivice  as 
significant  in  the  on-site  cost  of  building 
as  labor  costs.  Price  inflexibility,  re- 
striction of  production,  and  wastefulness 
of  distribution  characterize  the  building 
materials  industries.  These  are  impor- 
tant factors  retarding  home  building. 
Their  removal  depends  not  only  upon  in- 
creased efficiency  in  industrial  organiza- 
tion but  also  upon  a  reduction  in  the  rela- 
tive prices  of  some  of  thejn  by  elimination  of 
interference  with  freedom  of  competition. 


families  outof  atotalof  29,904,663 
familieslivedinl930.  Inthatyear 
16,lG4,429out  of  a  total  of  18,536,- 
295  nonfarm  dwellings  were  one- 
family  structures.  A  glance  at 
figure  30  shows  that  they  com- 
prise three-fifths  to  three-fourths 
of  the  nonfarm  dwelling  units 
built  since  1929.  Judging  from 
the  experience  of  Great  Britain 
and  other  countries  that  have 
made  headway  toward  providing 
low-rental  housing,  they  consti- 
tute the  kind  of  structure  promising  the  largest  measure 
of  success. 

The  most  important  type  of  construction  is,  of  course, 
the  wooden  frame  structure.  In  1923-25,  for  example, 
a  survey  by  the  United  States  Department  of  Com- 
merce ^  showed  that  about  80  percent  of  dwellings  in 
communities  of  over  2,500  population,  and  fully  90  per- 
cent of  those  in  smaller  communities,  were  constructed 
of  wood.  Another  survey  by  the  Fidelity-Phoenix  Fire 
Insurance  Co.  in  1932  covering  40  cities  in  the  United 
States  put  the  figure  somewhat  lower — at  68  percent. 
There  is,  to  be  sure,  wide  variation  in  this  regard 
between  individual  cities.  In  Los  Angeles  virtually  all 
the  single  and  two-family  houses  are  of  frame  construc- 
tion. In  Detroit,  according  to  an  estimate  of  the  De- 
partment of  Buildings  and  Safety  Engineering,  from  65 
to  75  percent  of  the  dwellings  are  of  frame  construction. 
In  Philadelphia  m  1928,  on  the  other  hand,  of  415,045 
dwellings  only  9,248,  or  less  than  2.3  percent,  were  built 
of  wood.^  The  general  average  none  the  less  re- 
mains high,  probably  somewhat  more  than  two-thirds. 
Consequently,  by  focusing  attention  upon  single-family 
dwellings  of  wooden  frame  construction  a  large  portion 
of  housing  is  brought  within  consideration. 

Even  for  the  single-family  house  the  ratio  of  materials 
expense  to  labor  expense  varies  vr\.t\\  the  style  of  archi- 
tecture, the  size  of  the  community,  the  composite  of 
materials,  the  geographic  area,  and  the  method  of 
building  and  financing.  The  simpler  the  plan  of  the 
house,  the  smaller  the  size  of  the  community,  the  fewer 
the  gadgets,  the  further  soutJi  and  West,  usuaUj^  the 
lower  the  labor  expense.     The  ratios  vary  considerably 


>  Domestic  Market  Possibilities  for  Sales  of  Paints  and  ^'arnishes  (Washington,  1925), 
pp.  IS,  20. 

3  Newman,  Bernard  J.,  "What  the  Rest  of  the  Country  Can  Learn  from  Philadel- 
phia," in  Housing  Problems  in  AmeTica  (National  Housing  Association,  New  York, 
1929),  vol.  X,  p.  40. 
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as  between  houses  built  to  the  specifications  of  the 
individual  o\mer  and  those  built  for  a  market  by  a  large- 
scale  real  estate  operator  or  speculative  builder.  They 
also  differ  markedly  as  between  projects  financed  and 
built  by  individual  contractors  and  bj"  Government 
agencies.  Private  contractors  have  greater  leeway  in 
the  use  of  their  bargaining  strength  to  get  concessions 
on  materials  or  labor.  Government  agencies  on  the 
other  hand  must  meet  certain  trade  union  standards 
and  more  often  encounter  uniform  bids  for  material. 
These,  among  many  other  factors,  cause  a  considerable 
variation  in  the  ratios. 

Nevertheless,  during  the  last  10  years  building  ma- 
terials have  ordinarily  comprised  about  two-thirds  of 
the  cost  of  the  structure,  and  labor  at  the  site  slightly 
over  one-third.  In  the  Census  of  Business  for  1935, 
general  buildmg  contractors  reported  only  33.7  percent  * 
of  the  cost  of  total  work  performed  as  consisting  of  pay- 
roll. The  remainder  consisted  of  materials,  overhead, 
and  profits. 

There  is,  of  course,  considerable  v'ariation  within  the 
same  city  and  between  various  cities.  In  1931-32,  for 
example,  the  Bureau  of  Labor  Statistics  obtained  the 
results  shown  in  table  I.     Note  that  materials  ratios 
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are  relatively  high  in  the  South  but  low  in  New  England 
and  New  York,  varj-ing  from  percentages  as  high  as 
74  percent  in  Dallas,  Tex.,  to  figures  as  low  as  56.9 
percent  in  Boston,  Mass.  These  variations  in  the 
ratios  of  cost  of  materials  to  total  cost  are,  of  course,  due 
in  large  degree  to  differences  in  labor  costs.  The  varia- 
tion between  individual  residences  in  the  same  city  is 
also  striking,  usually  being  about  10  points  or  roughly  a 
sixth. 

Table  I. — Percentage  distribution  of  cost  of  construction  between 
materials  and  labor  for  residential  construction  in  cities,  1931-32  ' 


Averages  by 
cities 

Range 

in  individual  buildings 

Mate- 
rial 

Labor 

Material 

Labor 

High 

Low 

High 

Low 

Atlanta,  Ga 

Boston,  Mass 

70.1 
56.9 
65.1 
74.0 
66.3 
59.7 
67.7 
69.4 
59.6 
64.1 
66.5 
63.0 
65.6 
57.5 
59.0 

29.9 
43.1 
34.9 
26.0 
33.7 
40.3 
32.3 
30.6 
40.4 
35.9 
33.5 
37.0 
34.4 
42.5 
41.0 

73.8 
60.9 
65.9 
80.2 
70.1 
72.3 
71.2 
73.1 
67.8 
69.3 
67.8 
70.4 
67.9 
68.5 
62.7 

63.5 
43.8 
60.3 
68.8 
62.3 
56.3 
62.3 
60.8 
57.2 
59.6 
54.1 
55.7 
61.8 
55.5 
52.4 

36.5 
56.2 
39.7 
31.2 
37.7 
43.7 
37.7 
39.2 
42.8 
40.4 
45.9 
44.3 
38.2 
44.5 
47.6 

26.2 
39.1 

34.1 

Dallas,  Tex                        

19.8 

Duluth,  Minn    ..      

29.9 

27.7 

Little  Rock,  .\rk 

New  Orleans,  La         

28.8 
26.9 

32.2 

30.7 

32.2 

St   Louis,  Mo          

29.6 

Salt  Lake  City,  Utah 

32.1 

Seattle  Wash 

31.5 

Trenton,  N  J                 

37.3 

Weighted  average,  15  cities 

62.7 

37.3 

*  Census  of  Business,  Construction  Industry:  1935,  vol.  I,  p.  45.  table  2. 


I  Monthly  Labor  Review,  October  1932,  pp.  764-765. 
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Source:  Federal  Housing  Administration,  Division  of  Economics  and  Statistics,  Chart  No.  C  5,  553  A.     December  30,  1936. 

Figure  30.— Estimated  number  of  nonfarm  dwelling  units  by  types  of  structure,  1920-37. 
Xo  accurate  figures  exist  as  to  the  number  of  dwelling  units  built  annually  in  the  United  States.    These  estimates  are  based  on  census  data  and  on  building  permit 
data  reported  by  the  Bureau  of  Labor  Statistics.    The  National  Bureau  of  Economic  Research  estimates  were  used  for  1920-1935;  estimates  for  193G  to  date  were  made  by  the 
Federal  Housing  Administration. 
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Even  when  identical  quantities  of  materials  and 
labor  are  compared,  a  considerable  amount  of  varia- 
tion occurs  not  only  between  cities  but  between  dif- 
ferent periods  of  time  in  the  same  city.  The  Federal 
Home  Loan  Banli  Board  has  been  collecting  figures  on 
identical  quantities  of  materials  and  labor  requisite  to 
produce  a  standard  wood-frame  six -room  house.  These 
figures  are  obtained  m  90  cities  and  grouped  according 
to  the  areas  established  for  the  operations  of  the  Board. 

In  table  II  data  are  presented  for  26  of  the  more 
important  of  these  cities.  The  rise  and  fall  in  costs  is 
shown  for  months  one  year  apart.  The  midsummer  of 
1937,  being  the  period  Avhen  building  activity  began  to 
decline,  is  compared  with  the  midsummer  of  1936. 
Notice  in  the  column  showing  percent  of  cost  due  to 
materials   that   the  figures  group   themselves  in   the 

Table  II. — Cost  of  labor  and  malerials  }or  construction  oj  the 
same  standard  house  in  26  specified  cities,   1936  and  1937  ' 


Federal  Home  Loan 
Bank  Board  dis- 
tricts and  cities 


District  1 
Boston,  Mass__ 


Increase 

Providence,  R.  I. 

Increase 


District  S 
Newark,  N.  J._ 


Increase.., 
Albany,  N.  Y. 


Increase 

District  S 

Philadelphia,  Pa.. 

Increase 

Pittsburgh,  Pa..._ 


District  i 
Birmingham,  Ala. 


Increase- 
Tampa,  Fla_. 


Increase 

Richmond,  Va_, 


Increase 

District  5 
Cleveland,  Ohio. 


Increase 

Nashville,  Tenn. 


Increase 

District  6 
Indianapolis,  Ind. 


Increase 

Grand  Rapids,  Mich. 


Increase 

Detroit,  Mich., 


Month  and 
year 


June  1936.. 
June  1937.. 


June  1936.. 
June  1937.. 


July  1936.... 
July  1937..., 


July  1936.. 
July  1937.. 


August  1936. 
August  1937. 


.^.ugust  1936. 
August  1937. 


June  1936.. 
June  1937.. 


June  1936.. 
June  1937.. 


June  1936.. 
June  1937.. 


Total 


August  1936. 
.August  1937. 


August  1936. 
,\ugust  1937. 


July  1936.. 
July  1937.. 


July  1936.. 
July  1937.. 


Increase.. 


July  1936.. 
July  1937.. 


$5, 039. 91 
6,  665.  54 

625.63 
4, 812. 38 
6,201.55 

389. 1" 


5, 055.  89 

5,  657.  76 

601. 8' 

4,  677.  29 

5,  294.  21 
616. 92 


4,321.48 

5,  209.  51 

888.03 

4.  769.  71 

5.  944. 45 
1, 174. 74 


4. 398. 74 
5, 326.  62 

927  "' 
4,  709.  09 
5, 025. 39 

316. 30 
4,  413. 30 
4, 608.  65 

195.  35 


5, 386. 98 
6, 105.  56 

718.58 
4,  472. 10 
4,  836. 00 

363.90 


5, 084.  02 
6, 167.  21 
83.19 
4,  543. 29 
4,884. 

341.43 
4, 639.  38 
5, 585.  42 

946.  04 


$2. 102.  75 
2,  314. 

212. 24 

1,713.60 

1,701.60 

-12.00 


Labor 


2, 167. 10 
2,  238.  10 
71.0 
1,  665.  51 
1,919.59 
264.08 


1,  425.  53 
1,  843.  53 

418.00 
1,  453.  28 
1,  986. 82 

533.  54 


1,383.12 
1,  789.  14 
406.02 
1, 353,  95 
1, 373.  83 

19.88 
1, 329,  30 
1, 376.  70 

47,40 


2,  154.  73 
2,  329,  48 

174,  75 
1.  400,  42 
1,397.18 

-3,24 


1,741.50 
1.  644. 43 

-97.  o; 

1. 355,  48 

1, 409. 93 

54.45 

1,  562.  30 

2,  007.  05 
444.  75 


Per- 
cent 


41,7 
40,9 


42,9 
39,6 


35,4 
36.3 


$2, 937. 16 
3, 350.  55 

413. 39 
3, 098.  78 
3, 499. 95 

401.17 


2,  888.  79 
3, 419.  66 

530. 87 

3,  021.  7 
3,  374.  62 

352. 84 


33.0 
35.4 


30.5 
33.4 


31.4 
33.6 


28.8 
27,3 


30.1 
29.9 


40.0 
38.2 


31,3 
28.9 


.34.3 
31. 


29.8 
28.9 


33 
35.9 


Mate- 
rials 


2, 895.  95 
3, 365.  98 

470. 03 
3.  316.  43 
3,  957.  63 

641.20 


3,015.62 
3,537 

521.86 
3, 355. 14 
3,  651.  56 

296.42 
3,  084. 00 
3,231.95 

147. 95 


3,  232.  25 
3, 776.  08 

543.83 
3.071.68 
3,  438. 82 

367. 14 


3,342.52    65,7 


Per- 
cent 


Ratio  of 
percent 
increase 
in  mate- 
rials to 
percent 
ncrease 
in  com- 
bined 
costs' 


58,3 
69.1 


64.4 
67.3 


57.1 
60.4 


64.6 
63.7 


67.0 
64.6 


69.5 
66.6 


68.6 
66.4 


71.2 
72.7 


69.9 
70.1 


60.0 
61.8 


68.7 
71.1 


3,  522,  78 

180,  26 

3. 187, 81 

3,  474.  79 

286.98 

3, 077,  08 

3,  578, 37 

601.29 


68.2 


70.2 
71.1 


66.3 
64.1 


1.14 
1.59 


1.55 

.89 


.78 

.82 
1.31 
1.09 

1.26 
1.47 

1.20 
.80 


Table  II. — Cost  of  labor  and  materials  for  construction  of  the 
same  standard  house  in  26  specified  cities,  1936  and  1937  ' — 
Continued 


Federal  Home  Loan 
Bank  Board  dis- 
tricts and  cities 


District  7 
Chicago,  ni 


Increase 

Milwaukee,  Wis. 


Increase 

Oshkosh,  Wis.... 


Increase.. 


District  8 
St.  Paul,  Minn. 


Increase 

St.  Louis,  Mo.. 


Increase 

District  9 
New  Orleans.  La- 


Increase 

Houston,  Tex. 


Increase 

District  10 

Wichita,  Eans.. 

Increase 

Omaha,  Kebr... 

Decrease 

District  II 

Portland  Oreg... 


Increase 

Spokane,  Wash. 


Increase 

District  IS 
Los  .\ngeles,  Calif. 
Increase 


Month  and 
year 


June  1936.. 
June  1937.. 


June  1936.. 
June  1937.. 


June  1936.. 
June  1937.. 


July  1936.... 
July  1937.... 


July  1936... 
July  1937..., 


August  1936. 
August  1937. 


,\ugtist  1936 
August  1937. 


June  1936.. 
June  1937.. 


June  1936.. 
June  1937.. 


July  1936.. 
July  1937.. 


July  1936-. 
July  1937., 


August  1936 
August  1937 


Total 


5, 790. 34 
6,  336.  2" 

545. 93 
4, 868.  06 
5, 957. 19 
1, 099.  13 
4, 924.  55 
5, 057. 19 

132.64 


4. 838.  6: 
6, 051.  58 
1,  212. 97 
5, 160.  82 
6, 697. 36 
536.54 


4,504.27 
6, 298.  32 

794.05 
5, 098. 24 
5,  328. 33 

230.09 


4.547 
6, 223. 06 
675.  31 
4,896.35 
4,  736. 18 
-160. 17 


4, 647. 
5, 306.  67 

658.85 
6, 009.  36 
5, 944. 84 

935.48 


4,644  52 

6, 260.  76 

616.  24 


2,  537. 03 
2,  678. 11 

141.08 
1, 592,  61 
1,710.66 

118.05 

1.  541. 10 

1,  522,  73 

-18,  37 


1,  676,  66 
2, 152, 36 

475,  71 

2,  225,  46 
2, 136, 87 

-88.59 


1, 252. 40 
1, 458.  54 
206,14 
1,  590,  26 
1, 678, 31 
88,05 


1, 098,  50 
1, 184.  35 
85.85 
1, 565. 60 
1, 168.  38 
-397.22 


1,  648.  30 
1,854,65 

206,35 
1, 634,  13 
2, 235.  43 

601.  30 


1,604.44 

1,  758.  51 

154.07 


Per- 
cent 


43.8 
42.3 


32.8 
28. 


31.3 
30.1 


34.7 
35,6 


43,1 
37,5 


27.8 
27.5 


31.2 
31.  S 


24.2 
22. 


32.0 
24.7 


35.5 
35,0 


32,6 
37.6 


34 
33.4 


Mate- 
rials 


3,  253. 31 

3,  658. 16 

404,85 

3,  265. 45 

4,  246.  53 
981,08 

3, 383.  45 

3,  534.  46 

151.01 


3,161.96 
3, 899.  22 

737.  26 
2, 935.  36 
3,  660.  49 

626, 13 


3. 251. 87 
3,839.78 

587.91 
3,507.98 
3, 650. 02 

142.04 


3,449.25 
4,038.71 

589.46 
3, 330.  76 
3, 567. 80 

237.06 


2, 999.  42 
3,451.92 

452.  50 
3, 375.  23 
3, 709.  41 

334. 18 


3,040.08 

3, 502.  25 

462.  1 


Per- 
cent 


Ratio  of 
percent 
increase 
inmate- 
rials  to 
percent 
increase 
in  com- 
bined 
costs' 


56.2 

S7. 


67.2 
71.3 


68, 
69.9 


65,3 

64,4 


66,9 
62.5 


72.2 

72.5 


68.8 
68.5 


75.8 
77.3 


68.0 
75,3 


64,5 
65,0 


67,4 
62.4 


65.5 
66.6 


1,32 
1.33 
1.67 


(') 


1.03 


1.16 

m 

1.06 
.53 

1.14 


1  Source:  Cost  data  from  the  Federal  Home  Loan  Bank  Board.  The  house  on 
which  costs  are  reported  is  a  detached  6-room  home  of  24.000  cubic  feet  volume. 
Living  room,  dining  room,  kitchen,  and  lavatory  on  first  floor;  3  bedrooms  and 
bath  on  second  floor.  Exterior  is  wide-board  siding  with  brick  and  stucco  as 
features  of  design.  Best  quality  materials  and  workmanship  used  throughout.  The 
house  is  not  completed  ready  for  occupancy.  It  includes  all  fundamental  structural 
elements,  an  attached  1-car  garage,  an  unfinished  cellar,  an  unfinished  attic,  a  fire- 
place, essential  heating,  plumbing,  and  electric  wiring  equipment,  and  complete 
insulation.  It  does  not  include  wallpaper  nor  other  wall  nor  ceiling  finish  on  interior 
plastered  surfaces,  lighting  fixtures,  refrigerators,  water  heaters,  ranges,  screens, 
weather  stripping,  nor  window  shades.  The  total  figures  in  the  above  table  include 
only  labor  and  material.  The  discrepancies  between  the  total  figures  in  this  table 
and  those  in  table  IX  are  explained  by  the  fact  that  in  table  IX  the  costs  shown  in- 
clude, in  addition  to  material  and  labor  costs,  compensation  insurance,  an  allowance 
for  contractor's  overhead  and  transportation  of  materials,  plus  10  percent  for  builder's 
profit.  Reported  costs  do  not  include  the  cost  of  land  nor  of  surveying  the  land,  the 
cost  of  planting  the  lot,  nor  of  providing  walks  and  driveways;  they  do  not  include 
architect's  fee,  cost  of  building  permit,  financing  charges,  nor  sales  costs.  In  figuring 
costs,  current  prices  on  the  same  building  materials  list  are  obtained  from  the  same 
reputable  contractors  and  operative  builders. 

'  When  ratio  is  more  than  1.0  materials  cost  increased  at  a  greater  rate  than  com- 
bined materials  and  labor;  when  the  ratio  is  less  than  1.0  materials  increased  at  a  ksser 
rate,  i.  e.,  labor  costs  advanced  at  a  greater  rate  than  the  combined  increase. 

'  Itatios  not  shown  because  the  decrease  in  labor  costs  so  minimized  the  rise  in  tota 
costs  as  to  give  an  exaggerated  impression  of  the  significance  of  changes  in  materia 
costs. 


interval  between  65  and  70  percent,  though  ranging 
from  roughly  57  percent  in  Chicago  to  76  percent  in 
Wichita,  Kans. 


Housing  Monograph 


55 


The  figures  in  the  last  column  deserve  careful  atten- 
tion. In  six  cities,  Providence,  Nashville,  Indiana- 
polis, Oshkosh,  St.  Louis,  and  Omaha,  all  of  the  in- 
crease in  building  costs  from  June  1936  to  Jime  1937 
was  due  to  increases  in  the  prices  of  materials,  none  to 
labor.  Since  outlays  for  materials  constitute  from  60 
to  70  percent  of  the  on-site  building  costs,  if  materials 
and  labor  rise  at  the  same  rate,  the  increase  in  materials 
prices  would  account  for  60  to  70  cents  of  each  dollar 
of  increase  in  total  costs.  When  the  ratio  shown  in  the 
table  exceeds  one,  the  rise  in  materials  prices  was  more 
rapid  than  that  of  total  costs.  This  was  the  case  in  18 
of  the  26  cities  for  the  period  from  June  1936  to  June 
1937.  How  much  greater  is  shown  by  the  values  of  the 
ratios.  In  only  eight  cities  did  materials  prices  rise  less 
rapidly  than  total  costs,  but  in  no  case  sufficiently  less 
to  make  their  absolute  contribution  toward  increases  in 
total  buUding  costs  smaller  than  that  of  increases  in 
labor  costs. 

It  is  also  to  be  noted  from  table  II  that  the  material- 
labor  ratios  do  not  remain  constant,  since  material 
prices  and  labor  costs  do  not  move  uniformly  at  the 
same  rate  in  the  same  direction.  In  the  short  period 
covered  by  this  tabulation,  the  proportion  of  expense 
chargeable  to  materials  increased  in  18  of  the  26  cities 
because  materials  prices  increased  more  rapidly  than  did 
wages.  Nevertheless,  the  tabulation  indicates  that  the 
short-time  fluctuations  in  the  materials  and  labor  ratios 
are  limited  to  a  rather  narrow  range. ^ 

One  further  fact  should  be  noted  in  table  II,  namely, 
the  considerable  differences  in  outlay  required  in  the 
various  cities  to  obtain  the  same  quantity  of  buildmg 
materials.  In  1936  the  figure  varied  from  as  low  as 
$2,900  in  Newark,  N.  J.,  to  $3,500  m  Houston,  Tex. 
In  1937  the  lowest  figure  of  $3,200  in  Riclmiond,  Va., 
was  a  fourth  lower  than  the  highest  figure  of  $4,250 
for  Milwaukee,  Wis.  Clearly  these  differences,  while 
in  part  due  to  differences  in  freight  rates,  shift  tem- 
porally and  regionally  in  accordance  with  variations  in 
distributive  mark-ups,  contractor  bargaining  power, 
and  the  like. 

Thus  far  the  discussion  has  centered  upon  the  wooden 
frame  single-family  dwelling  built  under  ordinarj'  con- 
ditions. When  other  materials  are  used,  or  when 
multiple-family  dwellings  are  erected,  the  ratios  will 
differ  considerably.  In  table  III  is  contained  a  limited 
sample  of  diverse  conditions,  comparable  only  in  a  rough 
way.  It  shows  the  proportion  of  total  costs  attribut- 
able to  wages  to  have  been  uniformly  higher  on  multi- 
family  dwellings  than  it  was  for  single-family  houses. 

These  data  indicate  that  building  materials  constitute 
roughly  from  50  to  70  percent  of  the  combined  cost  of 
labor  and  materials.     But  building  materials  constitute 


Table  III. 


-Material  costs  vs.   labor  costs  in  various  types  of 
construction  ' 


Location 

Type  of  structure 

100=combincd 

cost  of  material 

and  labor 

Ma- 
terial 

Labor 

Single-famUy    houses    (private 
contracts): 
Pontiac,  Mich.'       

150  houses  built  by  the  Oakland 
Housing  Corporation. 

62.8 

66.3 
72.0 

63.0 
56.2 
69.2 

58.9 
52.3 

50.9 

■n  2 

Purdue  University: ' 

33.7 

House    No.     4,     "steel 
house." 
Multifamily  houses  (public  con- 
tracts):' 
Atlanta,  Ga      

Walls  and  roof  of  prefabricated 
panels. 

Techwood  Apartments,  P.  W.  A. 
Liberty  Square  project,  P.  W.  A. 

Paterson  Courts,  P.  W.  A 

Riverside  Heights,  P.  W.  A 

Cedar     Central     Apartments, 

P.  W.  A. 
Alley  Dwelling  Authority,  row 

type  houses. 

28.0 
37.0 

43.  f 

40.* 

Montgomery,  Ala      

41.1 

Cleveland,  Ohio 

47.7 

Washington,  D.  C 

49.1 

'  For  further  discussion  of  labor  costs,  see  section  on  "Labor  and  the  Cost  of 
Uousing." 


'  Overhead  and  profit  are  not  included.  Building  on  these  projects  took  place 
roughly  in  the  period  1935-36. 

>  Source:  Architectural  Record,  October  1936,  vol.  80,  No.  4,  pp.  253-274. 

3  Som"ce:  Better  Homes  in  America.  House  No.  1,  vol.  1,  Nos.  14  and  15,  July  and 
August  1936.  House  No.  4,  vol.  1,  Nos.  10  and  11,  May  and  June  1936.  Purdue 
University,  Lafayette,  Ind. 

*  Source  of  data  for  governmental  projects:  Bureau  of  Labor  Statistics,  Division 
of  Construction  and  Employment. 

a  smaller  percentage  of  the  total  capital  cost  of  the 
home  to  the  builder  and  to  the  buyer.  To  the  cost  of 
the  structure  itself  must  be  added  the  price  of  the  land. 

The  proportion  of  total  cost  due  to  land  varies  from 
time  to  time  and  from  locality  to  locahty,  even  within 
the  same  city  or  same  portion  of  the  city.  In  general, 
a  figure  in  the  neighborhood  of  20  percent  seems  typical. 
In  1928,  for  example,  the  Veterans'  Welfare  Board  of 
California  reported  that  of  the  cost  of  veterans'  homes, 
22  percent  on  the  average  was  charged  against  the  lot, 
and  that  "the  lot,  unless  under  exceptional  circumstan- 
ces, should  represent  from  20  to  25  percent  of  the  total 
cost  of  the  home.'" 

Another  study '  summarizing  information  gathered 
from  builders  in  25  cities  found  that  the  average  ratio  of 
improved  lot  cost  to  total  cost  of  house  and  lot  was  20.2 
percent,  ranging  from  17.7  percent  in  cities  with  50,000 
to  100,000  population  to  25.7  percent  in  those  with 
500,000  to  1,000,000.  Subdividers  and  officials  of  real 
estate  boards  in  64  cities  gave  a  general  average  ratio 
of  18.1  percent  between  the  cost  of  the  improved  lot 
and  the  total  cost  of  house  and  lot.  Thus,  building 
materials  form  from  42  to  52  percent  of  the  capital  costs 
of  the  home.* 

The  Relative  Significance  of 
Different  Building  Materials 

It  has  been  shown  that  expenditures  for  material 
accoumt  for  a  larger  proportion  of  the  cost  of  hom 

s  Veterans  \\'elfare  Board  of  California,  Annual  Report,  191S  (California  State 
Printing  Office,  Sacramento,  1928),  p.  33. 

'  Whitten,  Robert,  and  Adams,  Thomas.  Xeighborhoods  of  Small  Homes:  Economic 
Denailji  of  Low-Cost  Housing  in  America  and  England  (Harvard  University  Press, 
Cambridge,  193!),  pp.  34-35,  155-157. 

'  Assuming  that  building  materials  range  from  60  to  65  percent  of  the  cost  of  the 
structure,  and  that  the  structure  forms  70  to  SO  percent  of  the  cost  of  the  home. 
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construction  than  do  labor  costs.  To  lay  the  founda- 
tion for  further  analysis  of  building  material  prices  in 
relationship  to  home  construction,  it  is  necessary  to 
ascertain  what  materials  are  most  important  in  this 
type  of  building. 

The  answer  to  such  a  query  will,  of  course,  depend  on 
several  factors:  the  type  of  house,  its  style  of  architec- 
ture, the  locality,  freight  rates,  engineering  economies, 
local  supplies  of  building  materials,  their  relative  prices, 
individual  shrewdness  and  bargaining  ability  in  pur- 
chasing them,  quantities  purchased  and  specifications 
demanded  by  the  architect,  the  building  code,  or  the 
owner's  whim. 

Inasmuch  as  the  house  upon  which  major  attention 
has  been  focused  here  is  the  detached  frame  dwelling, 
the  figures  in  table  IV  provide  a  reasonable  perspective 
concerning  the  importance  of  individual  materials  in 
the  low-cost  housing  picture.  It  indicates  that  lumber 
is  even  more  important  than  one  might  at  first  surmise. 
In  fact,  it  takes  from  45  to  55  cents  of  the  building 
materials  dollar,  6  to  11  cents  going  for  unfinished  lum- 
ber, 15  to  21  cents  going  for  millwork  (frames,  doors, 
trim,  etc.),  and  19  to  23  cents  going  for  finished  lumber 
(shingles,  siding,  sheathing,  flooring,  etc.). 

Table  IV. — Percentage  dislribulion  of  expenditure  for  building 
materials  in  construction  of  a  standard  house  in  26  cities,  summer, 
1937^ 


Federal  Home  Loan 
Bank  Board  Dis- 
tricts and  cities 


District  1: 

Boston,  Mass.. 

Providence,  R.  I 

District  2: 

Newark,  N.  J 

Albany,  N.  Y 

District  3: 

Philadelpiiia,  Pa 

Pittsburgh,  Pa 

District  4; 

Birmingiiam,  Ala 

Tampa,  Fla 

Richmond,  Va 

District  5: 

Cleveland,  Ohio , 

Nashville,  Tenn 

District  6: 

Indianapolis,  Ind 

Grand  Rapids,  Mich 
Detroit,  Mich 

District  7: 

Chicago,  ni.. 

Milwaukee,  Wis 

Oshkosh,  Wis , 

District  S: 

St.  Paul,  Minn , 

St.  Louis,  Mo 

District  9: 

New  Orleans,  La 

Houston,  Tex 

District  10: 

Wichita,  Kans 

Omaha,  Nebr 

District  U: 

Portland,  Oreg 

Spokane,  Wash 

District  12: 
Los  Angeles,  Calif 


100.0 
100.0 

100.0 
100.0 

100.0 
100.0 

100.0 
100.0 
100.0 

100.0 
100.0 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 

100.0 
100.0 

100.0 
100.0 

100.0 
100.0 

100.0 

loao 


4: 

49.6 

48.1 
49.4 

50.3 
53.0 

47.4 
50.5 
47.4 

54.0 
49.9 

49. 

53.4 

52.3 

54.2 
53.8 
46.9 

55.4 
49.4 

53.5 
41.4 

54.3 
48.7 

44.2 
44.8 


11.6 
10.5 

11.4 
10.5 

9.5 
10.0 

9, 

9.2 

8.0 

11.1 
11.6 

10.2 
11.7 
10.6 

10.8 
9.8 
11.3 

11.2 
9.5 

10.3 
9.0 

10.7 
10.1 

5.4 
7.4 


14.8 
15.9 

16. 
19.4 

20.0 
19.4 

19.7 
17.9 
17.2 

18.9 
16.4 

19.1 
20.1 
19.8 

19.8 
27.5 
15.2 

21.7 
IS.  7 

21.1 
18.0 

21.4 
18.6 

19.-4 
17.0 


21.3 
23.2 

20.0 
19.5 

20. 
23. 

18.0 
23.4 
22,2 

24.0 
21.9 

20.4 
21.5 
21.9 

23.5 
16.5 
20.4 

22.5 
21.2 

22.1 
14.4 

22.2 
20  0 

49.4 
20.4 

19.9 


°6 


7.4 
7.5 


6.8 
7.0 

6.1 
5.6 
5.9 

7.4 
6.2 

7.0 
6.3 

7.7 


5.6 
6.9 


5.3 
7.0 


4.3 
6.1 


6.3 
5.3 


5.4 
5.4 


6.6 


17.8 
17.9 

17.8 
18.9 

18.5 
18.2 

21.6 

19. 

19.7 

14.6 
19.7 

16.5 
16.8 
14.9 

14.0 
12,3 
19.  1 

15.9 
16.8 

19.6 
22.3 

16.1 
19.0 

20.2 
20.6 


3.2 
3.2 

2.7 
2.6 

3.0 
2.4 

2.4 
2.9 
2.9 

2.3 
2. 

2. 
2. 
2. 

2.6 
2.6 
2.9 

2.5 
2.6 

2.7 
3.4 

3.2 
2  9 

2.6 
3.2 


S  S 


7.7 
7.1 

7.2 
7.1 

6.9 
6.2 

8.0 
7.3 
8.2 

7.5 
7.0 

10.0 
7.2 


9.6 
10.1 


13.7 
12.4 

10.8 
12.9 

12.0 
11.0 

11.8 
11.4 
13.0 

11.9 
11.8 

11.4 
11.2 
11.1 

12.6 
14.3 
12.9 

11.6 
12.4 

10.4 
14.3 

11.0 
12.5 

15.2 
13.2 


As  between  regions  of  the  country  the  pattern  is  most 
irregular,  greater  differences  appearing  between  two 
relatively  contiguous  cities  such  as  New  Orleans,  La. 
(53.5),  and  Houston,  Tex.  (41.4),  than  between  any  two 
areas.  In  general  the  figures  are  low  in  lumber- 
surplus  sections,  such  as  Oregon  and  Washington,  and 
high  in  interior  lumber-deficit  areas  such  as  Ohio  and 
Illinois.  The  variations  as  between  localities  for  the 
various  grades  of  lumber  is  even  more  striking,  un- 
finished lumber  in  the  Middle  West  taking  more  than 
twice  the  slice  out  of  the  materials  dollar  that  it  does  in 
Portland,  Oregon. 

The  ne.xt  largest  slice  of  the  building  materials  dollar 
goes  for  mason's  materials  (brick,  plaster,  cement, 
lime),  rouglily  16  to  19  cents.  Next  in  order  comes 
plumbing,  about  11  to  13  cents;  then  heating  equipment, 
from  7  to  9  cents;  and  finally  miscellaneous  items,  none 
of  which  individually  takes  more  than  2  or  3  cents. 

The  building  materials  dollar  has  a  different  distribu- 
tion when  structural  steel  becomes  part  of  the  cost  in 
other  types  of  construction  (see  table  VII).  But  even 
in  the  small  frame  house  the  cost  of  steel  is  important 
because  so  much  equipment  such  as  plumbing,  stove, 
refrigerator,  hardware,  and  lighting  fixtures,  have  steel 
as  part  of  their  raw  material. 

Even  when  lumber  was  at  1931  and  1932  prices  (30  to 
40  percent  lower  than  in  1937),  its  importance,  especially 
for  the  cheaper  houses,  was  almost  equal  to  that  of  all 
other  materials  combined,  and  easily  three  times  as 
great  as  any  other  set  of  materials,  such  as  brick 
or  plumbing  equipment.  In  table  V,  for  example,  in 
the  range  of  dwellings  then  costing  less  than  $2,000, 
lumber,  brick,  plumbing  equipment  and  plaster  account 
for  nearly  80  cents  out  of  every  dollar  spent  for  building 
materials.  In  houses  costmg  between  $2,000  and  $4,000 
these  four  items  accoimt  for  about  70  cents  out  of  every 
dollar.     In  the  first  type  of  house  the  lumber  dealer 

Table  V. — Percentage  that  cost  of  each  class  of  material  formed 
of  total  material  cost  of  residential  buildings,  in  15  cities,  1931-32, 
by  cost  classes  ' 


Materials  used  in- 


Total  all  classes.. 


Excavating  and  grading 

Brickwork 

Carpenter  work 

Tile  work 

Concrete  and  cement  work 

Electric  wiring  and  fixtures.-. 

Heating 

Plumbing 

Plastering  and  lathing _  _ . 

Painting 

Papering _._ 

Roofing ._ 

Miscellaneous 


Cost  class 


All 

cost 

classes 


100.0 


.1 
12.9 
39.1 
3.1 
6.7 
3.4 
8.4 
11.2 
6.4 
3.2 
.2 
4.4 


Up  to 


100.0 


0 
8.1 

50.1 
1.2 
4.1 
3.0 
3.0 

14.3 
6.  1 
3.3 
.6 
6.2 


$2,000 

to 
$3,999 


100.0 


(") 

10.6 

41.7 
2.5 
8.1 
3.4 
6.8 

10.3 
S.8 
4.0 
.5 
4.3 
2.0 


$-!,000 

to 
$5,999 


100.0 


.1 

16.0 

36.5 

3.2 

7.4 

3.6 

7.1 

11.7 

7.5 

2.8 

.2 

3.4 

.5 


16,000 
to 


100.0 


.1 

14.6 
38.5 
3.9 
6.6 
3.4 
8.6 
10.4 
5.8 
2.3 
.3 
4.3 
1.2 


$8,000 

to 
$9,999 


100.0 


.4 
9.0 

40.3 
2.7 
7.1 
3.4 

10.9 
9.6 
6.4 
2.9 
.3 
5.0 
2.0 


Over 
$10,000 


100.0 


.1 

10.2 
40.8 
3.1 
4.8 
3.2 
10.8 
11.5 
5.3 
3.9 

5.7 
.6 


'  Source:  Computed  from  data  in  flies  of  Federal  Home  Loan  Bank  Board,  Division 
of  Research  and  Statistics.  For  a  description  of  the  house  on  which  these  costs  are 
based,  see  the  explanatory  note  to  table  IL 


'  Source:  Bureau  of  Labor  Statistics,  Division  of  Construction  and  Public  Employ, 
ment. 
^  Less  than  one-tenth  of  1  percent. 
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gets  one-half  of  the  building  materials  dollar;  in  the 
second  he  gets  two-fifths. 

Another  arrangement  of  the  data,  showing  the 
materials  not  only  in  the  structure,  but  those  used 
around  the  yard  in  driveways,  sidewalks,  and  so  on,  is 
depicted  m  table  VI.  In  these  residences,  costing 
slightly  over  $4,000,  lumber  was  economized,  brick  and 
cement  being  used  instead.  Even  in  such  instances 
the  lumber  bill  is  about  a  third  of  the  materials  bill, 
indicating  how  limited  is  the  amount  of  substitution 
that  is  practical  even  when  lumber  prices  rise  relative  to 
alternative  materials.  The  consumer  has  Uttle  leeway. 
Always  the  important  materials  remain  lumber,  brick, 
cement,  and  plumbing. 

Table  VI,  it  should  be  remarked  parenthetically,  adds 
an  interesting  detail  to  the  previous  discussion  con- 
cerning materials  versus  labor  expense.  It  shows  that 
in  plumbing,  carpenter  work,  and  masonry,  where  the 
expenditures  for  labor  are  ordinarily  regarded  as  most 
likely  to  be  out  of  line,  practically  two-thirds  of  the 
expense  is  incurred  for  materials  and  only  one-tliu'd  for 
plumbers,  carpenters,  and  bricklayers. 

Table  VI. — Percentage  dislribulion  of  labor  and  materials  cost 
for  certain  residential  building  in  15  cities  of  the  United  States 
by  major  operations;  1931-32  ' 


Table   VII. — Percentage  distribution  of  materials  costs  for  low- 
cost  housing  projects,  1936 ' 


Combined 

cost 

Percent   of   combined 
cost 

Labor 

Materials 

1.3 

14.8 

27.3 

3.5 

11.7 

4.5 

6.6 

10.1 

8.2 

4.2 

0.5 

1.8 

5.5 

98.5 
41.6 
32.9 
44.0 
36.5 
36.0 
24.7 
20.3 
66.6 
61.5 
55.4 
32.3 
24.8 

1.5 

68.4 

67.1 

Tile  work -.  -- 

56.0 

63.5 

64.0 

75.3 

79.7 

33.4 

38.5 

44.6 

67.7 

75.2 

Total.- --- 

100.0 

37.3 

62.7 

•  Source:  U.  S.  Bureau  ot  Labor  Statistics.    Month/!/  Labor  Review,  October  1932, 
pp.  766-769. 

The  fact  has  alreadj'  been  mentioned  that  in  certain 
parts  of  the  United  States,  notably  in  and  near  our  large 
metropolitan  centers,  the  ordinary  detached  type  of 
frame  house  so  characteristic  of  small  communities  is 
not  being  constructed  to  nearly  so  great  an  extent  as 
multiple-family  or  row-type  dwellings.  Now  the  latter, 
while  continuing  to  use  lumber  and  brick,  ordinarily 
use  a  good  deal  of  iron  and  steel  and  their  products. 

In  table  VII  are  given  figures  illustrating  this 
metropolitan  type  of  housing  development.  The  note- 
worthy item  in  this  table  is  the  amazingly  small  per- 
centage of  the  dollar  spent  for  lumber  in  column  A,  and 
the  liigh  percentage  spent  for  steel.  In  these  govern- 
ment-constructed projects  even  the  doors,  window 
sashes,  molding,  and  trim  were  made  of  steel. 


Type  of  materials 

Value  of 

material 

orders 

placed ' 

Percent  of  total 

A» 

Bt 

Ci 

All  materials                      .      ,  

$3,078,314 

100.0 

100.0 

100.0 

Electrical  wiring,  fl.xtures,  equipment,  and  supplies.  . 

182.682 

5.9 

3.3 

4.4 

Forest  products                      .  .    

261.328 

8.5 

28.3 

31  9 

Cork                         

16.484 
128.650 
116. 194 

.5 
4.2 
3.8 

14.7 
13.6 

19.3 

Millwork                                       

12  5 

Iron  and  steel,  and  their  products.    

856,238 

27.8 

16.2 

10  4 

Cast  iron  pipe                     .  .     

58.030 
241,431 
71.826 
57,952 
46,  393 
264,887 

7,534 
108, 185 

1.9 
7.9 
2.3 
1.9 

1.5 
8.6 

.2 
3.5 

3.7 

"3'.9 

.4 

.2 

3.0 

2.7 
1.3 

Doors,  window  sash,  frames,  molding,  trim,  etc 

Hardware,  builders                             -  - 

5.2 
2  4 

4 

2  1 

Wire  and  wireworks  products,  not  elsewhere 
classified                                        _  

.  1 

.2 

27,  793 
42. 831 
251, 178 

304,086 

72,694 
15,  789 

.9 
1.4 
8.2 

9.9 

2.4 
.5 

.5 
3.8 
6.2 

10.2 

1.2 

Paints  and  varnishes                                     _    .. 

Heating  and  ventilating  equipment  and  supplies... 
Plumbing  supplies   and   fixtures,   not  elsewhere 
classified 

13.5 
13.1 

Roofing,  waterproofing,   and  caulking  materials, 
not  elsewhere  classified 

2.4 

.2 

1, 004.  536 

32.6 

29.7 

18.1 

Brick,  hollow  tile,  and  other  clay  products 

Cement 

248.  245 
117,634 
15,277 

384,063 
19, 665 

40, 160 

71,  925 

107.  567 

■  8.1 

3.8 

.5 

12.5 
.6 

1.3 

2.3 

3.5 

8.1 
3.6 

1.0 
1  3 

Ceramic  tile               .  .  

Concrete   products,  including   premixed  con- 
crete                                 --  --  

12.0 

7.0 

Glass        

1.0 

Marble,  granite,  limestone,  and  other  stone 

1.3 
4.7 

.9 

Wall  plaster,  wallboard  and  insulating  mate- 

6.9 

59, 159 

1.9 

.6 

6.0 

1  Source:  Materials  cost  data  (except  column  C)  assembled  and  prepared  by  the 
Bureau  of  Labor  Statistics.  Division  of  Construction  and  Public  Employment. 

2  Contracts  let  by  Procurement  Division  of  the  United  States  Treasury  for  mate- 
rials for  five  low-cost  housing  projects  financed  from  PW.\  funds;  namely,  the  Tech- 
wood  project,  .\tlanta,  Ga.  (21  buildings  containing  604  dwelling  units,  1  dormitory 
of  194  rooms,  11  buildings  forming  186  garages.  1  building  with  stores,  etc.);  the 
Liberty  Square  project.  Miami.  Fla.  (35  buildings  with  243  dwelling  units,  etc.); 
the  Paterson  Courts  project,  Montgomery,  .\la.  (17  buildings  with  156  dwelling  units); 
the  Riverside  Heights  project,  ^iontgome^>-,  Ala.  (11  buildings  with  100  dwelling 
units,  etc.)  and  the  Cedar  Central  project.  Cleveland,  Ohio  (19  buildings  with  650 
dwelling  units,  etc.) 

3  Column  .\.  computed  from  figures  in  preceding  coliunn. 

>  Column  B,  computed  from  figures  not  recorded  here  of  amounts  spent  by  the 
Alley  Dwelling  .Authority  of  Washington,  D.  C,  for  materials  to  construct  12  row- 
type  single  dwellings  in  the  Hopkins  Place  project. 

s  (?olumn  C.  average  per  house  on  Westacres  project  of  150  houses  built  by  the 
Oakland  Housing  Corporation.  Pontiac,  Mich.  Copper  pipe  was  used;  no  separate 
figure  was  given  for  paints  and  varnishes.  ArchilectUTot  Forum,  vol.  80,  No.  4,  Oct. 
1936, p.  260. 

In  general,  however,  table  VII  corroborates  the 
evidence  of  the  preceding  tables  and  charts  which 
indicated  that  lumber,  brick,  cement,  and  plumbing 
account  for  more  than  two-thirds  of  the  ordinary 
expenditure  for  building  materials.  If  these  items  rise 
considerably  in  price,  they  are  bound  to  cause  an  in- 
crease almost  as  large  in  the  cost  of  building,  for  they 
constitute  70  percent  of  the  total  outlays  for  building 
materials,  or  from  42  to  45  percent  of  the  cost  of  the 
structure  and  30  to  33  percent  of  the  cost  of  the  home. 
If  they  rise  20  percent,  a  9  to  10  percent  rise  in  building 
costs  results.  Conversely,  if  they  decline  20  percent  in 
price,  a  substantial  reduction  in  the  costs  of  construction 
occurs. 


58 


National  Resources  Committee 


The  Behavior  of  Building 
Materials  Prices 

It  has  been  demonstrated  that  the  cost  of  materials 
accounts  for  from  one-half  to  three-fourths  of  the  cost 
of  residential  construction  and  that  the  major  items  in 
the  materials  bill  are  lumber,  brick,  cement,  and  plumb- 
ing. The  prices  of  materials,  therefore,  constitute  an 
important  influence  in  the  final  cost  of  construction. 
Fluctuations  in  material  costs,  other  factors  remaining 
constant,  would  presumably  exert  a  powerful  influence 
in  retarding  or  stimulating  construction.  It  is  not,  of 
course,  the  absolute  price  of  materials  that  matters. 
It  is  the  price  of  materials  in  relationship  to  the  prices 
of  other  commodities  and  services  that  is  significant. 
Therefore,  an  analysis  of  the  movements  of  construction 
costs  and  building  material  prices  is  necessary  in  order  to 
show  the  nature  of  their  relationship  to  prices  in  general 
and  to  indicate  the  peculiarities  in  the  movements  of 
the  prices  of  individual  building  materials.  For 
illustrative  purposes,  price  data  for  1936  and  1937  will 
be  used  prinaarUy. 


Trends  in  Construction  and  Materials  Costs 

In  1936  and  1937  building  costs  rose  sharply.  Was 
the  level  from  which  building  costs  rose  higli  or  rela- 
tively low?  In  short,  was  the  movement  in  the  nature 
of  a  recovery  from  distress  and  depression  levels  or  did 
it  proceed  from  levels  alreadj^  high  with  relation  to 
other  prices? 

Figure  31,  depicting  certain  indexes  of  construction 
costs,  affords  the  initial  portion  of  the  answer.  While 
the  indexes,  due  to  different  systems  of  weighting  and 
construction,  show  considerable  dissimilarity  of  move- 
ment, and  though  all  of  them  are  faulty,'  none  of  them 
shows  a  drop  in  building  costs  during  the  depression 
(1930-33)  exceeding  20  to  25  percent.  Moreover,  dur- 
ing the  heyday  of  the  NRA  the  indexes  rose  on  the 

•  See  Lowell  J.  Chawner,  "Construction  Cost  Indexes  as  Influenced  by  Techno- 
logical Change  and  Other  Factors",  Journal  of  the  Amtrican  Statistical  Association, 
Sept.  1935,  Supplement  Vol.  30,  pp.  561-376.  Chawner  points  out  that  general 
national  averages  based  on  quoted  prices  hide  an  enormous  amount  of  local  variation 
in  the  actual  costs  at  which  residences  are  built.  Furthermore,  the  component  items 
of  indexes  like  those  described  above  are  not  limited  to  those  going  into  residences, 
nor  are  they  weighted  in  accordance  with  their  importance  in  residential  building. 
The  net  result  is  that  certain  materials  are  underweighted  (in  relationship  to  their 
significance  in  residential  building)  and  others  are  overweighted  because  the  amounts 
sold  for  other  purposes  are  considerably  larger  than  the  amount  sold  for  new 
residences. 
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Figure  31.— Constniction  cost  indexes,  1913-37. 


Source:  Survey  of  Current  Business. 
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average  to  within  10  percent  of  predepression  levels. 
In  1937,  one  of  them,  that  of  the  Engineering  News- 
Record  (so  compounded  as  to  be  significant  for  heavy  con- 
struction), showed  a  rise  to  levels  more  than  10  percent 
above  any  attained  during  the  twenties  and  unmatched 
at  any  time  in  recent  buUding  history  except  during  1920. 

The  level  from  wliich  the  sudden  jump  of  prices  in 
1937  took  place  was  already  high.  The  building  mate- 
rials index  declined  only  25.3  points  between  July  of 
1929  and  February  of  1933  while  the  index  of  prices  in 
general  declined  36.7  points.  See  figure  32.  This  dis- 
parity Dr.  Frederick  C.  Mills  declared  to  be  an  "im- 
portant barrier  to  resumption  of  normal  activity."  '" 

Building  materials  prices  rose  so  much  more  rapidly 
than  general  prices  in  1933  that  their  real  costs  became 
prohibitive.  In  1934  the  gap  closed  somewhat  and 
still  more  so  in  1935.  As  the  relative  dearness  of  build- 
ing materials  diminished,  in  many  places  beginnings  of 
a  recovery  in  building  acti\'ity  made  their  appearance. 

But  the  marked  price  increases  during  1937  again 
widened  the  gap.  In  July,  in  terms  of  general  com- 
modities, the  exchange  value  of  buOding  materials  not 
only  exceeded  1926  levels  by  10  percent  but  surpassed 

"  Frederick  C.  Mills,  Prices  in  Recetsion  and  Recorery  (National  Bure:iu  of  Kco- 
nomic  Research,  193fi),  p.  141. 


1913  levels  by  more  than  30  percent.  In  short,  the 
prices  of  building  materials  were  out  of  line  not  only 
with  rents  but  with  general  prices  and  national  income. 
The  strength  of  the  business  urge  to  build  houses,  con- 
sequently, was  seriously  impaired. 

The  inescapable  conclusion  is  that  there  has  been  a 
maladjustment  between  the  materials  industries  and  the 
whole  economy  because  of  the  disparity  in  the  rates  of 
change  of  materials  prices  and  other  prices.  Materials 
prices  did  not  fall  as  far  or  as  rapidly  after  1929  as  did 
other  prices.  Materials  prices  rose  more  rapidly  and 
higher  than  did  other  prices  after  1932.  Moreover, 
from  the  summer  of  1937  to  the  spring  of  1938,  materials 
prices  did  not  decline  as  rapidly  or  as  far  as  other  prices. 

Geographical  Variations  in  Material  Prices 

The  national  averages  in  costs  and  prices  shown  in 
figures  31  and  32  conceal  significant  local  variations. 
The  absolute  levels  and  the  rate  and  time  of  change 
differ  sharply  from  place  to  place.  Moreover,  whole- 
sale prices  of  materials,  such  as  those  shown  in  figure 
32,  do  not  always  move  in  consonance  mth  labor  costs, 
transportation  rates,  and  other  such  elements  entering 
into  the  final  cost  of  construction,  which  are  also  im- 
portant in  geographical  variations. 
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Figure  32. — Comparison  between  building  materials  prices  and  all  commodities  wholesale  prices,  1913-37. 
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The  variation  in  residential  construction  costs  from 
city  to  city  is  shown  by  the  Boecldi   index  in   table 

VIII.  These  variations  in  costs  reflect,  of  course,  such 
factors  as  differences  in  biulding  code  requirements,  in 
transportation  costs,  in  amount  of  competition  among 
local  contractors  and  suppliers  of  building  materials, 
differences  in  types  of  building,  in  productivity  of  labor, 
in  wage  rates,  and  changes  in  engineering  practices. 
In  addition  to  the  yearly  average  for  1937,  the  June 
1937  figures  are  given  in  order  to  show  the  higher 
levels  reached  during  that  year.  Note  that  in  Cin- 
cinnati, Cleveland,  Minneapolis,  San  Francisco,  and 
Seattle,  June  costs  were  higher  than  the  1926-29  levels, 
and  that  in  only  four  cities,  Baltimore,  Dallas,  New- 
York,  and  St.  Louis,  were  costs  more  than  10  points 
lower.  Particularly  outstanding  was  the  rise  in  the 
1937  figures  over  costs  in  1936. 

The  precise  amount  of  this  jump,  and  the  variation 
between  localities  in  this  matter,  are  shown  in   table 

IX.  The  type  of  six-room  frame  house  to  which 
these  figures  apply  is  the  same  as  that  described  in 
table  II.  Notice  the  unevenness  of  the  pattern  even 
within  relatively  small  areas.  As  great  a  difference 
occurs  between  Milwaukee  and  Oshkosh,  Wisconsin, 
for  example,  as  exists  between  any  two  cities  on  oppo- 
site sides  of  the  American  continent.  The  largest  in- 
creases took  place  in  Washington,  D.  C,  St.  Paul, 
Pittsburgh,  Philadelphia,  Birmingham,  and  Milwau- 
kee, aU  over  20  percent.  The  smallest  increases  took 
place  in  Indianapolis  and  Little  Rock,  only  1  percent. 
The  modal  increase  was  about  10  to  12  percent. 

Table  VIII. — Cost  of  residential  building  in  16  metropolitan  areas, 

1935-37 

[U.  S.  average  prices  1926-2S  =  100] 


Area 


Atlanta 

Baltimore 

Boston 

Chicago 

Cincinnati 

Cleveland 

Dallas 

Detroit 

Minneapolis. ., 
New  Orleans... 

New  York 

Philadelphia... 

Pittsburgh 

St.  Louis 

San  Francisco.. 
Seattle 


Frame 


1926- 

29 
aver- 


82.7 
107.2 
116.3 
109.2 
100.5 
107.2 
103.1 
103.3 
92.8 
93.3 
133.3 
100.3 
113.3 
118.6 
87.7 
84.5 


June 
1937 


82.3 
91.0 
104.8 
104.8 
101.1 
109.2 
91.4 
95.3 
103.7 
84.9 
115.0 
91.0 
107.1 
99.2 
96.4 
94.4 


1937 


103.3 
104.8 

98.8 
105.1 

89,9 

93.9 
101.6 

83.4 
110.5 

91.4 
109.8 

98.2 

96. 


68.4 
80.9 
87.9 
97.2 
84.5 
91.7 
82.5 
80.6 
88.6 
73.4 
96.4 
88.7 
92.8 
91.0 
86.5 
79.8 


1935 


68.4 
80.0 
91.2 
91.5 
86.4 
87.6 
82.8 
78.1 
82.7 
76.2 
92.2 
85.4 
84.1 
91.6 
84.1 
81.1 


Brick 


1926- 

29 
aver- 
age 


87.0 
112.0 
120.3 
114.2 
105.0 
113  4 
107.3 
108.4 
98.2 
96.3 
138.4 
106.3 
118.  S 
121.  1 
93  7 
92.2 


June 
1937 


88.3 

94.4 
111,5 
111.1 
108.4 
116. 

96. 
101. 
109.2 

88.2 
119.4 

97.7 
114.5 
107.8 
104.9 
105.6 


1937 


85.1 

93.2 
110.5 
110,7 
106.  1 
112.3 

95.2 
100.7 
107.6 

87.0 
115.8 

98.0 
117.5 
106.5 
104.3 
103.  5 


72.4 

8.5. 

94.2 

102. 9 
89.9 
98.8 
87.  1 
85.9 
93.6 
78.8 

101.8 
95.5 

100.4 
99.1 
95.6 
86.5 


72.4 
85.5 
97.6 
97.9 
92  3 
94.5 
88.9 
83.4 
88.6 
81.3 
92.5 
91.9 
90.5 
99  7 
91.6 
88.6 


Source:  Index  of  E.  H.  Boeckh  «S:  .Associates,  Inc.,  consulting  valuation  engineers, 
Cincinnati,  Ohio,    Reprinted  by  permission. 

Trends  In  the  Prices  of  Individual  Materials 

General  indexes  of  building  material  prices,  such  as 
those  showai  in  figure  32,  do  not  reveal  the  character- 
istics of  the  behavior  of  the  prices  of  individual  materi- 
als just  as  they  do  not  show  geographical  variations. 
Information  with  reference  to  recent  price  movements 
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Table  IX. — Cost  of  building  the  same  standard  house  in  repre- 
sentative cities  in  June  1936  and  June  1937  ' 


Federal  Home  Loan  Bank 

Total 

building 

cost,  June 

1937 

Cubic-foot  cost 

Percent 

districts,  States,  and  cities 

June  1937 

June  1936 

June  1936- 
June  1937  » 

No.  1— Boston: 
Connecticut: 
Hartford. 

$6. 365 
5,933 

5,916 

6,487 

5,888 

5,932 

5,710 

6,077 

6,234 

5,716 
6,411 

5,410 

5,402 
5,732 

4,968 
5,580 
4,746 

4,886 

5,248 
6,391 

7,260 
6,833 
6,980 

6,780 
6,087 

6,712 
5,927 
5.969 
5,823 

6,173 
5.866 
6,474 

6,048 
6,501 

$0,265 
.247 

.247 

.270 

.245 

.247 

.238 

.253 

.260 

.238 
.267 

.225 

.225 
.239 

.207 
.232 
.198 

.204 

.219 
.225 

.302 
.285 
.291 

.282 
.254 

.280 
.247 
.249 
.243 

.257 
.244 
.270 

.252 
.271 

$0,236 
.231 

.214 

.241 

.228 

.229 

.222 

.209 
.207 

.223 

.246 

.204 

.205 
.226 

.199 
.211 

12.3 
6.9 

15.4 

12.0 

7.5 

7.9 

7.2 

21.1 
25.6 

6.7 

8.5 

10.3 

9.8 
S.8 

4.0 
10.0 

New  Haven . 

Maine: 

Portland.. 

Massachusetts: 

New  Hampshire: 

Manchester. 

Rhode  Island: 

Providence 

Vermont: 

Rutland.. 

No.  4— Winston-Salem: 
Alabama: 

Birmingham. 

District  nf  Columbia: 
Washington 

Florida: 
Tampa 

West  Palm  Beach 

Georgia: 

Maryland: 

Cumberland.. 

North  Carolina: 
.\sheville  ..  . 

Raleigh 

Salisbury 

South  Carolina: 
Columbia. - 

.196 

.209 
.202 

.277 
.267 
.269 

.231 
.234 

.252 
.215 
.233 
.232 

.239 
.211 
.241 

.222 
.237 
.232 
.241 

.233 
.242 
.244 

.221 
.216 

.255 

.236 
.230 

.221 
.246 

.234 

.238 

.234 

.275 

.221 

.241 

.237 
.238 

.261    . 

4  1 

Virginia: 

Richmond. 

4.8 

No,  7 — Chicago; 
Illinois: 

Chicago    . 

9  0 

Springfield. 

8  2 

Wisconsin: 

Milwaukee  _  _ 

22  1 

Oshkosh _ 

No.  10— Topeka: 
Colorado: 

Kansas: 

Wichita. 

14  9 

Nebraska: 

Oklahoma: 

Oklahoma  City..    . 

4  7 

No.  2.— New  York: ' 
New  Jersey: 

Atlantic  City. 

7  5 

Newark 

12  0 

New  York: 

Albany  .  

13  5 

Buffalo  .. 

14  3 

SvTacuse.    

White  Plains 

6.857 

5,816 
5,890 
6,395 

6.379 
5,560 

6,483 

6,373 
6.911 

6,198 
6,512 

6,062 

6.263 

6,273 

7,134 

5,990 

6,375 

6,642 
6,796 

.286 

.242 
.245 
.266 

.266 
.232 

.270 

.266 
.288 

.258 
.271 

.253 

.261 

.261 

.297 

.250 

.266 

.277 
.283 

18  7 

No.  fi — Indianapolis:  3 
Indiana: 

3  9 

Indianapolis 

1.2 

South  Bend 

9  0 

Michigan: 
Detroit     . 

20  4 

Grand  Rapids.. 

7  4 

No.  8— Des  Moines: ' 
Iowa: 

Des  Moines.. 

5.9 

Minnesota: 

Duluth.. 

12  7 

St.  Paul 

25.2 

Missouri: 

Kansas  City 

16.7 

10.2 

North  Dakota; 

8. 1 

South  Dakota; 

Sioux  Falls  

9.7 

No.  11— Portland:  s 
Idaho; 

11.5 

Montana; 

Great  Falls 

8.0 

Oregon: 

Portland.. 

13. 1 

Utah; 

Salt  Lake  City 

10.4 

Washington; 
Seattle 

16  9 

18.9 

Wyoming: 

Casper 
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Table  IX. — Cost  of  building  the  same  standard  house  in  repre- 
senlalive  cities  in  June  193&  and  June  1937  ' — Continued 


Federal  Home  Loan  Bank 

Total 

building 

cost.  June 

1937 

Cubic-foot  cost 

Percent 
inc.-ease 

districts,  States,  and  cities 

June  1937 

June  1936 

June  1936- 
June  1937  ! 

No.  3— Pittsburgh:  < 
Delaware: 

Wilmington                 

5,737 

6,186 
5.944 
6,730 

5,857 

5,887 
6,111 

6,321 
6,756 
6,352 

5,704 
5,421 

5,285 

5,911 
5,961 

6,849 

6,358 

6,143 
6.391 
6,284 

6,742 

6.015 
6,141 
6,407 

6,641 

.239 

.258 
.248 
.280 

.244 

.245 
.255 

.263 
.281 
.265 

.238 
.226 

.220 

.246 
.248 

.244 

.265 

.256 
.266 
.262 

.281 

.251 
.256 
.267 

.277 

.220 

.227 
.203 
.225 

.228 

.213 
.222 

.243 

.256 
.230 

.213 
.212 

.217 
.211 

8.6 

Pennsylvania: 

Harrisbiirg         

13.7 

22.2 

Pittsburgh         

24.4 

West  Virginia: 

Charleston  . 

7.0 

No.  0— Cincinnati:  * 
Kentucky: 

15.0 

Louisville 

14.9 

Ohio: 

8.2 

Cleveland 

9.8 

Columbus 

Tennessee: 

15.2 

11.7 

6.6 

No.  9— Little  Rock:  • 
Arkansas: 

Little  Rock 

1.4 

Louisiana: 

New  Orleans 

16.6 

Mississippi: 

.222 

.234 

.234 
.247 
.231 

.255 

.218 
.224 
.251 

.263 

9.9 

New  Mexico: 

Albuquerque 

Te.xas: 

Dallas 

13.2 
9.4 

Houston 

San  Antonio 

7.7 
13.4 

No.  12^Los  Angeles:  * 
Arizona: 

10.2 

California: 

15.1 

San  Diego 

14.3 

6.4 

Nevada: 

5.3 

1  Source:  Federal  Home  Loan  Bank  Board.  Figures  subject  to  correction.  For 
a  description  of  the  house  on  which  costs  are  reported,  see  the  e.tplanatory  note  to 
Table  XL 

'  Computed.  '  July  data.  *  May  data. 

of  individual  materials  will  indicate  more  clearly  the 
nature  of  the  price  behavior  of  building  materials  and 
%\411  point  toward  an  ex]3lanation  of  some  of  the  under- 
lying factors  governing  that  beha\'ior. 

Some  of  the  important  facts  concerning  the  prices  of 
lumber,  brick,  steel,  and  cement  axe  sho\v^l  in  figiire  33. 
Notice  the  steep  rise  after  December  1936,  especially 
in  lumber  and  steel,  the  items  mainly  responsible  for 
the  rise  in  the  wholesale  price  inde.x  of  building  materials. 
Both  of  them  in  1937  exceeded  1926  levels.  The  in- 
crease from  June  1936  to  June  1937  was  20.1  points  for 
lumber  and  22.4  points  for  steel.  During  the  same 
period  the  building  materials  inde.x  rose  11.1  points 
and  the  all  commodities  index  rose  S.O  points.  Lumber 
and  brick  were  maldng  considerable  readjustment 
downward  before  the  end  of  1937,  but  steel  and  cement 
remained  high.  The  other  constituents  of  the  general 
building  materials  index,  in  addition  to  being  of  lesser 
importance,  rose  little;  paint  and  paint  materials  4.1 
points,  plumbing  and  heating  ecpiipment  4.9  points, 
and  miscellaneous  materials  11.0  points. 

Particularly  noteworthy  in  figure  33  are  the  "stair- 
case" movements  in  the  prices  of  steel  and  cement,  both 
of  them  being  in  that  group  of  prices  often  referred  to 

119120—39 5 


as  "administered"  or  "managed."  Their  movements 
i:idicate  ijifrequent  and  sluggish  response  to  changes  in 
demand,  curious  abihty  to  stick  at  high  levels,  singular 
resistance  to  the  impact  of  even  so  severe  a  depression 
as  that  of  1932,  and  rapid  post-depression  attainment 
of  liigh  levels.  Staircase  movements  not  dissimilar  to 
those  in  cement  and  steel  are  typically  found  for  the 
materials  which  show  periods  of  prolonged  inflexibility 
in  prices  in  table  X. 

The  fact  must,  however,  be  recognized  that,  though 
wholesale  Ust  price  quotations  remain  identical,  indi- 
vidual buyers  may  obtain  var\'ing  actual  net  prices 
because  of  varying  discounts,  terms,  and  allowances. 
With  due  regard  to  this  consideration,  it  is  still  difficult 
to  label  these  prices  higldy  competitive.  The  situa- 
tion mdicates  control  by  business  men  over  market 
prices,  a  control  which  is  an  aid  to,  and  results  from, 
the  exercise  of  something  akin  to  monopolistic  power.'' 

Under  a  competitive  system  in  which  individual 
producers  have  no  control  over  market  price  and  each 
producer  makes  full  adjustment  of  his  output  to  market 
price,  production  would  not  drop,  if  the  price  remained 
steady.  Supply  falls  off  only  when  price  falls  off. 
Yet  in  the  autumn  of  1937  the  volume  of  steel  produc- 
tion went  down  to  less  than  25  percent  of  capacity, 
wliile  prices  remained  unchanged.  In  short,  the  funda- 
mental reasons  for  the  rise  or  decline  of  many  building 
material  prices  are  those  which  influenced  the  decisions 
of  business  executives  in  certain  of  the  materials  indus- 
tries, not  those  forces  usually  referred  to  as  competitive. 

Limitations  of  space  do  not  permit  a  detailed  study 
of  the  forces  behind  the  data  in  table  X.  These  data 
show  first  of  all  that  the  prices  of  the  most  important 
kmds  of  lumber  were,  m  June  1937,  from  15  to  25  per- 
cent higher  than  m  1929,  and  one  important  item  was 
as  much  as  34  percent  higher  than  in  the  base  year  1926 
Plaster  was  double  what  it  was  in  1929,  cast-iron  soil 
pipe  49  percent  higher,  even  sand  and  face  brick  were 
more  than  10  percent  higher. 

The  last  column,  lilvewise,  merits  particular  study.  It 
shows  that  the  prices  of  commodities  in  those  industries 
in  which  the  lower  price  levels  prevail  are  as  inflexible 
as  the  prices  of  those  industries  in  which  higher  price 
levels  prevail.  The  crucial  difference,  however,  lies  in 
the  fact  that  the  former  are  finished  products  such  as 
plumbing  and  heating  equipment,  paint,  and  specialty 
hardware,  products  ready  to  be  delivered  to  the  con- 
sumer often  under  advertised  trade-marks,'-  while  the 
latter  are  raw  materials  or  semiprocessed  goods  such  as 
softwood  lumber,  structural  steel  products,  sand,  and 


II  See  especially  Dr.  J.  K.  Oalbraith's  "Monopoly  and  Price  Rigidities,"  Quarttrlt 

Journal  of  Economics,  May  1935,  vol.  4,  No.  3,  pp.  456-475. 

'2  In  some  cases,  however,  the  actual  installed  cost  to  the  consumer  of  these  finished 
products  which  did  not  rise  to  1929  wholesale  price  levels  were  in  some  localities  raised 
to  high  levels  through  the  competitive  practices  prevailing  among  contractors  and 
subcontractors. 
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cement.  Moreover,  the  former  usually  apply  to  the 
products  of  one  firm  in  one  market,  while  the  latter  are 
in  many  cases  composite  figures  of  prices  quoted  by 
many  plants  in  many  markets.  Needless  to  say,  such 
composites  show  a  larger  degree  of  flexibility  than 
actually  exists,  for  they  change  whenever  price  quota- 
tions change  in  any  one  of  the  several  markets  covered. 

Prices  of  Lumber,  Brick,  Steel,  and  Cement 

Limitations  of  space  again  preclude  showing  the 
variations  in  price  that  exist  for  nearly  every  one  of  the 
39  items  listed  above,  variations  between  wholesale  and 
retail  prices,  variations  between  distributing  outlets, 
shifts  in  the  pattern  of  price  spreads  geographically 
and  through  time.  The  extent  of  such  variations 
from    the    single    figure    given    above    should    not   be 


underestimated.  In  table  XI,  for  example,  a  cross 
section  of  geographic  price  spreads  is  given  for  typical 
buildmg  materials,  as  purchased  under  standard 
specifications  by  the  Works  Progress  Administration 
in  June  1937.  Notice  in  the  column  on  the  extreme 
right  that  combined  cost  in  Montana,  Colorado,  North 
Dakota,  and  Wisconsm  was  a  third  higher  than  that 
in  California,  Florida,  Oregon,  Texas,  or  Illinois. 

The  interstate  variation  in  the  individual  items  was 
even  larger.  Lumber  in  Washington,  South  Carohna, 
and  Alabama  cost  less  than  half  the  sum  requu'ed  in 
Wisconsin,  Utah,  New  York,  and  Iowa.  Cement  was 
nearly  twice  as  high  in  Washington  as  in  California 
or  Michigan.  Ten  yards  of  crushed  stone  or  gravel 
cost  only  $9.80  in  Massachusetts  and  $30.75  in  South 
Carolina.     Concrete    reenforcing   bars   were    twice   as 
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Figure  33.— Wholesale  price  trends  of  four  principal  building  materials,  1926-37. 
Source;  U.  S.  Bureau  of  Labor  Statistics  (wholesale  prices). 
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Table    X. — Price   increases   in    the    most    important   individual 
building  materials  1929,  1936,  and  1937  » 


Table  X. — Price  increases  in  the  most  iniportanl  individual  build- 
ing materials  1929,  1936,  and  1937' — Continued 


Building  material 


Materials    above    1929 
levels  in  price  in  1937: 

Douglas  fir  boards,  1 
inch  by  S  inches. 

Douglas  fir  drop  sid- 
ing.' 

Douglas  fir  plaster 
latb. 

White  pine  window 
sash.' 


Western  pine  window 
frames.* 

White  pine  standard 
doors. 3 


White      pine      do 
frames.3 

Yellow  pine  flooring '. 

Red  cedar  shingles  *.. 

Prepared  roofing,  in- 
dividual shingles. ^ 

Preparedroofing,  strip 
shingles. 5 

Plaster,  per  ton 


Cement 

Common       building 

brick.' 
Light    colored    front 

brick.! 

Building  sand  <- 

Structural  steel ' 

Asbestos  pipe  cover- 
ing.' 


8-penny  wire  nails '.-. 
Cast  iron  6-inch  soil 

pipe. 2 

Galvanized  sheets  3... 

Materials    wiiich    did 

not  reach  1929  levels 

in  price  in  1937: 

Rough    barn    white 

pine  No.  2.' 
Plain  white  oak  No.  1 ' 


Insulation     building 
board. 


Mason's  lump  lime... 
Builder's  varnish 


House      paint,      all 
shades. 


Inside  flat  wall  paints, 
all  shades. 


Hollow  building  tile,. 
Linoleum  ' 


Price  index 
(1926=100) 


June  June  June 
1929    1936    1937 


113.7 
102.1 
84.1 
100.0 

98.5 
101.6 


82.1 
114.2 
76.2 

76.2 

62.5 


94.6 
66.8 
84.9 


90.6 
99.6 
92.0 


100.0 
69.3 


87.9 


87.4 
100.0 


100.0 


85.0 


97.1 
107.4 


97.0 
93.7 


84.8 
94.1 


83.7 

80.7 
114.8 
85.3 

85.3 

125.0 


95.6 
63.2 
82.9 


98.2 
92.4 
92.0 


80.0 
88.0 


81.9 
68.2 


95.3 


78.0 


90.6 


Per- 
cent 
change 
1929-3' 


134.3 
105.1 
97.0 
128.7 

103.0 
121.4 


96.5 
124.9 
103.0 

103.6 

125.0 


95.6 
91.3 
94.4 


102.2 
114.9 
108.0 


103.6 
103.2 


93.4 
83.0 

75.9 


78.5 
95.3 


76.5 


89.9 
95.1 


18 
9 
35 

36 

100 


-10 
-5 


Periods  of  price  inflexibility 


Period 


April  1927  to  April  1928. 


January  1936  to  January 
1937. 

January  1926  to  June 
1930. 

August  1935  to  Novem- 
ber 1936. 

January  1926  to  March 
1928. 

August  1934  to  April  1936 

Januarv  1926  to  Decem- 
ber 1928. 

January  1929  to  June  1930 

August  1935  to  Novem- 
ber 1936. 

January  1926  to  March 
1928. 

August  1934  to  April  1936 


Januarv  1926  to  Novem- 
ber 1927. 

February  1931  to  Decem- 
ber 1933. 

Februarv  1934  to  Decem- 
ber 1937. 

April  1935  to  December 
1937. 


Julv  1929  to  January  1931 
June  1932  to  June  1933... 
May  1934  to  August  1935. 


October  1928  to  August 

1930. 
September  1931  to  July 

1933. 
November  1935  to  July 

1936. 


July  1935  to  November 

1936. 
August  1934  to  May  1936. 


December  1934  to  May 

1935. 
July  1932  to  May  1933... 
July  1935  to  December 

1936. 
July  1926  to  November 

1928. 
December  1928  to  August 

1930. 
October  1933  to  August 

1935  and  since   May 

1936. 


January  1926  to  January 
1931. 

December  1933  to  De- 
cember 1935. 

Januarv  1936  to  Decem- 
ber 1937. 

January  1926  to  July 
1929. 

December  1933  to  De- 
cember 1935. 

January  1926  to  October 
1927. 

September  1929  to  De- 
cember 1930. 

Februarv  1931  to  May 
1932. 

Julv  1933  to  December 
1936. 

January  1927  to  August 
1930. 

April  1934  to  June  1937.. 

January  1926  to  Novem- 
ber 1927. 

October  1933  to  Septem- 
ber 1934. 

Januarv  1935  to  Decem- 
ber 1936. 


Level 


110.6 

100.0 

93.7 

100.0 

77.6 
100.0 

101.6 
94.1 

100.0 

76.5 


(>) 
« 

(0 

100.0 
112.5 
125.0 

95.6 


82.2 
74.2 
89.0 


92.0 
80.0 
92.0 


88.0 
78.5 


79.0 


60.6 
68.2 


94.3 
82.8 


75.9 
75.9 


100.0 
86.1 
95.3 

100.0 
88.0 

100.0 

90.0 

84.0 

78.0 

97.1 

89.9 
100.0 

94.3 

90.6 


Price  index 
(1926=100) 

Per- 

Periods of  price  inflexibility 

Building  material 

cent 
change 

June 
1929 

JunelJune 
1936    1937 

1329-37 

Period 

Level 

Materials    which    did 

not  reach  1929  levels 

in  price  in  1937 — (on. 

^\  indow  gla^s.  Amer- 

107.7 

76.7 

69.7 

-35 

(') 

(•) 

ican  grade  A. 

Black  steel  pipe,  54- 
inch.i 

100.0 

83.3 

96.2 

-4 

January  1926  to  January 

1928. 
May    1934   to   January 

100.0 

92.6 

Galvanized  steel  pipe » 

100.0 

82.0 

94.0 

-6'  January  1926  to  Febru-  '  100.0 

ary  1928. 

May   1934   to   January 

91.2 

1936. 

Radiation  by  steam 

118.1 

93.1 

99.8 

—  16'  December  1928  to  June 

118.1 

or  water.' 

1      1930. 

1  July  1936  to  August  1937. 

99.8 

Heating  boilers' 

97.  C 

77.01  87.8 

-9    August  1935  to  June  1936. 

77.0 

i  July  1936  to  August  1937. 

82.8 

Bathtubs,  enameled.. 

79.1 

66.7 

6B.7 

-16i  January  1926  to  Januarv 

100.0 

1927. 

March  1927  to  April  1928. 

85.0 

January  1931  to  Decem- 

74.1 

ber  1931. 

February  1936  to  Decem- 

66.7 

ber  1937. 

Water  closets 

111  5 

63  1 

63.1 

-43 

February  1936  to  July 

63.1 

1937. 

Sinks,    ordinary 

80.3 

55.7 

55.7 

-31 

January  1926  to  January 

100.0 

kitchen. 

1927. 
March  1927  to  April  1928.1    85.0 
February  1929  to  Febru-  I    80. 3 

ary  1930. 
January  1931  to  Decern-       77. 9 

ber  1931. 

February    1936   to   De- 

55.7 

cember  1937. 

Common     mortise 

120.3 

66.2 

84.2 

-30 

locks.3 

Knobs,  steel,   bronze 

114.3 

57.1 

74.3 

-35 

January  1926  to  Deeem-      100  0 

plated. 3 

ber  1927. 

'  Data  from  Bureau  of  Labor  Statistics,  Division  of  Wholesale  Prices.  Percentages 
computed. 

1  Increases  in  price  from  June  1936  to  June  1937  more  than  10  percent  but  less  than  20 
percent. 

3  Increases  more  than  20  percent. 

*  Increases  under  10  percent. 

'  Staircase  price  movements. 

6  Chaotic  shifts  in  price  in  1937. 

Those  with  no  superior  figures  did  not  increase  in  price,  June  1936  to  June  1937. 

cheap  along  the  Atlantic  and  Pacific  seaboard  as  in  the 
Rocky  Mountain  area.  Even  brick  costs  varied  by  75 
percent,  600  brick  costing  $6  in  Illinois,  Texas,  and 
Ne-vv  Mexico,  and  $10.50  in  Washington  and  Colorado, 
$10.80  in  Wyoming  and  Minnesota.  The  figure  of 
$16.20  in  North  Dakota  is,  of  course,  e.xceptional. 

How  far  the  price  increases  noted  in  table  X  occurred 
in  each  of  the  various  States  and  cities  is,  of  course,  a 
matter  of  too  great  detail  to  present  here.  ^4  priori, 
there  seems  no  reason  to  believe  that  these  price  rises 
were  cither  uniform  in  time  and  amount  or  horizontal 
in  character  to  such  an  extent  as  to  maintain  substan- 
tially the  price  contours  indicated  in  table  XI.  The 
forces  which  lead  to  price  changes  could  hardly  be  of 
equivalent  strength  and  effectiveness  in  each  region. 

Factors  of  demand  as  registered  by  the  volume 
of  residential  construction  balanced  against  factors  of 
supply  as  measured  by  production,  shipments,  costs, 
or  stocks,  in  1937  would  have  retarded  rather  than 
supported  rising  prices.  No  one  can  say  that  the  em- 
bryonic building  boom  shown  in  figure  30  represented  an 
insistent  demand  of  proportions  strong  enough  to  send 
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Table  XI. — Prices  of  5  principal  construction   materials  in  27 
States  as  of  June  15,  1937 


Table  XII. — Shipments  of  construction  materials,  1925-38 
[Index  of  30  items  unadjusted  for  seasonal  variation  (monthly  average  1929=100)] 


Lumber 
(440  feet) 

Cement 
(6  barrels) 

Crushed 

stone  or 

gravel  (10 

yards) 

Steel  (280 
pounds 
reinforc- 
ing bars) 

Brick 
(•600) 

Total 

$9.24 
18.11 
11.00 
16.17 
17.09 

$12.00 

$19.90 

$7.62 

13.02- 

10.28 

8.62 
14.73 



$7.63 

$56.39 

15.36 
10.50 
14.64 
14.58 
13.08 
12.00 
12.06 
16.98 
12.48 
13.98 
14.16 
13.44 
13.56 
12.90 
13.08 
12.42 
10.60 
15.00 
15.48 
13.02 

16.00 
10.70 
15.00 
29.70 
14.50 
16.10 
23.50 
12.00 
16.00 
15.00 
20.00 

9.00 
7.20 
10.50 
7.20 

61.64 

63.19 

71.96 

14.30 
11.75 
11.00 
13.06 
13.55 
15.40 
21.12 
18.48 
15.40 
11.48 
10.92 
17.24 
14.74 
14.52 
12.10 
13.42 

Florida 

6.83 
8.40 
12.49 
6.92 
9.62 
8.92 

6.60 
6.5S 
6.60 
6.00 
9.30 

53.28 

Georgia          

61.51 

61.13 

Dlinois 

54.95 

Indiana 

63.20 

17.50 
21.40 
14.50 
9.80 
18.60 
14.00 
15.90 
16.40 

8.57 
7.22 
10.64 
8.57 
9.24 
8.68 
8.54 
8.96 

8.10 
9.14 
9.60 
9.30 
9.40 
10.80 
6.30 
9.00 

63.13 

Louisiana 

62.14 

58.14 

Massachusetts 

57.33 
62.48 

Minnesota  .    

63.00 

58.32 

60.80 

Montana 

83.91 

18.48 
15.40 

15.54 
17.40 
13.53 
11.25 
19.08 
11.58 
15.21 
18.66 
13.32 
14.10 
14.10 
13.20 
12.60 
14.88 
15.18 
12.90 
16.80 
14.46 
19.80 
13.32 
14.58 
17.64 

9.04 

8.65 

20.00 
14.50 
13.90 

New  Jersey       -  -. 

16.13 
13.20 
18.73 

7.63 
8.96 
8.86 

6.88 
6.00 
6.90 
8.70 
16.20 
9.55 
7.60 
8.40 
9.00 

55.69 

12.50 
27.04 
29.25 
14.00 
16.70 
15.70 
16.90 
30.75 

58.57 

North  Dakota 

Ohio 

17.16 
12.76 
17.60 
10.68 
15.40 
10.19 

8.32 
8.40 
7.56 
6.83 
8.85 

89.69 
58.03 

63.46 

55.71 

Pennsylvania 

63.35 

Tennessee 

Texas 

12.32 
16.28 
18.80 
14.70 
9.20 

15.37 
12.00 

9.34 
8.57 
14.00 

8.25 
6.00 
8.10 
9.00 

10.50 
8.40 
8.70 

10.80 

60.46 
65.75 

Utah           

21.60 
19.60 
26.00 
18.75 

Washington  _ 

6.83 

65.93 

Wisconsin    

19.36 
18.70 

8.74 
10.10 

70.13 

Source;  Works  Progress  Administration,  Construction  Statistics  Section. 

prices  skyrocketing.  Nor  were  shipments  particularly 
heavy.  As  is  shown  in  table  XII,  they  at  no  time 
reached  volumes  even  60  percent  as  liigh  as  were  ac- 
complished at  lower  levels  of  prices  in  1927  and  1928. 
There  was  scarcely  a  semblance  of  a  strain  on  produc- 
tive capacity. 

While  wages  and  other  costs  of  producing  materials 
rose  noticeably  in  some  cases,  such  mcreases  did  not 
occur  exclusively  in  the  areas  or  in  the  plants  of  the 
manufacturers  producing  the  building  materials  the 
prices  of  which  rose  most.  Plumbing  and  heating  equip- 
ment and  paints,  for  example,  are  produced  precisely  in 
the  centers  of  the  most  highly  publicized  wage  increases 
and  utUize  craft  labor  of  highest  skUl.  Nor  does  the  fac- 
tor of  wage  increase  explain  why  the  prices  of  hmiber,  for 
example,  should  rise  in  areas  where  it  is  produced  by 
low-paid  labor.  Nor  does  labor  expense  constitute  in 
most  cases  a  sufficiently  large  proportion  of  total  costs 
to  make  a  20  or  30  percent  rise  in  w^ages  mean  more  than 
a  4  or  6  or  8  percent  increase  in  total  costs. 

In  short,  the  balance  of  general  forces  during  1936 
and  1937  would  seem  to  have  favored  at  most  only 
moderate  price  rises  in  building  materials. 

This  presents  a  puzzle  to  which  hardly  any  clue  exists 
save  that  showTi  in  the  column  on  the  extreme  right  in 
table    X.     There,    it    will    be    remembered,    the    fact 


1925 

1926 

1927 

192S 

1929 

1930 

1931 

January     -                

68 
73 
95 
116 
126 
124 
129 
134 
129 
126 
95 
80 

69 
67 
90 
106 
130 
133 
131 
137 
134 
133 
102 
73 

67 
73 
95 
107 
119 
128 
123 
139 
131 
126 
97 
71 

71 
71 
95 
102 
125 
125 
125 
138 
129 
137 
101 
74 

69 
67 
90 
103 
114 
116 
121 
134 
120 
121 
84 
61 

57 
59 
72 
88 
98 
99 
101 
102 
102 
97 
62 
47 

49 

Februarv .  

45 

March           

54 

69 

Mav                      -- 

79 

82 

July     

81 

August                     -     -- 

79 

77 

October                  _    .. 

76 

51 

December         

34 

108 

109 

106 

108 

100 

82 

65 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

34 
32 
36 
45 

48 
61 
47 
67 
66 
55 
34 
24 

25 
24 
31 
38' 
51 
67 
69 
61 
52 
52 
36 
29 

32 
29 
39 
48 
58 
63 
60 
60 
55 
64 
46 
33 

34 
34 
43 
54 
59 
68 
60 
67 
70 
75 
51 
42 

45 
43 
59 

71 
78 
89 
91 
95 
104 
106 
75 
62 

58 
69 
73 
83 
85 
88 
85 
90 
98 
86 
60 
43 

45 

February                 

43 

66 

Mav 

June        --    

July    

August        

September 

November 

Average 

43 

42 

47 

54 

76 

76 

Source:  Compiled  by  the  Federal  Employment  Stabilization  Board,  the  Public 
■Works  Administration,  and  the  National  Resources  Committee. 

emerged  clearly  that  at  no  time  in  recent  industrial 
liistory  save  possibly  the  period  from  1926  to  1929  have 
more  building  materials  enjoyed  longer  periods  of  sta- 
bility and  mflexibility  in  price  than  in  the  years  1935 
and  1936. 

Factors  Influencing  the  Prices  of 
Individual  Building  Materials 

For  detailed  analyses  of  the  bottle-necks  which  re- 
strict the  flow  of  production  in  individual  industries,  the 
reader  is  referred  to  competent  industrial  monographs 
such  as  that  of  Professors  Daugherty,  de  Chazeau, 
and  Stratton  in  the  Economics  oj  the  Iron  and  Steel 
Industry  "  or  that  of  the  National  Recovery  Admin- 
istration in  Economic  Problems  of  the  Lximher  and 
Timber  Products  Ivdustry}^  Here,  only  the  briefest 
of  thumb-nail  sketches  can  be  given  of  two  industries, 
lumber  and  steel.  The  first  was  selected  because  of  its 
overwhelming  unportance  m  residential  construction 
and  its  framework  of  competition  moderated  by  able 
trade  association  leadersliip;  the  second,  because  of 
its  potential  role  in  some  types  of  residential  con- 
struction and  its  miderlying  importance  as  a  raw 
material  in  many  of  the  items  which  are  used  in  house 
equipment  and  accessories.  These  two  industries 
with  brick,  cement,  and  plumbing  equipment,  it  will 
be  remembered,  account  for  most  of  the  building  mate- 
rials dollar.  Although  brick  prices  also  rose  in  1936 
and  1937,  lumber  and  steel  price  increases  were  among 
the  most  formidable  obstacles  to  the  recovery  of  the 
construction  industry. 

■'  McOraw-HHI,  New  York.  1937,  2  vols. 

"  Division  of  Review.  Work  Materials  No.  79,  March  1936  (mimeo). 
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Lumber  Prices 

Beginning  witli  lumber,  let  us  recall  a  few  well-laiown 
facts.  Some  sort  of  lumber  is  manufactured  in  practi- 
cally every  State  of  the  Union,  and  it  is  both  imported 
and  exported,  often  from  and  to  the  same  foreign 
country,  ^^'itllin  the  industry  there  are  really  several 
entirely  different  busiaesses.  Moreover,  there  are  well 
over  25,000  sawmills,  about  35,000  retail  lumber  j-ards, 
and  several  thousand  wholesalers.  Among  these  exist 
a  varietj-  of  manufacturing,  distributing,  and  sellmg 
policies,  and  combuiations  thereof. 

It  is  at  once  the  uidustr}^  of  small  cross-roads  enter- 
prises and  gigantic  corporations.  Numerous  competi- 
tive complications  exist:  Competition  with  lumber  sub- 
stitutes; unecj^ual  freight  rates  between  manufacturers 
and  consumers  equally  distanced;  competition  between 
species  suitable  to  the  same  purpose;  competition  of 
various  grades;  smaller  manufacturers  compelled  to 
undersell  larger  manufacturers  to  oflset  the  advantages 
the  latter  have  in  more  economical  and  extensive  dis- 
tribution facilities  in  a  product  of  superior  quality  and 
of  a  greater  degree  of  refinement  (such  as  drj-ing  meth- 
ods, use  of  preservative  treatments,  the  production  of 
completed  items) ;  competition  created  by  the  disorgani- 
zation in  the  channels  of  trade;  and,  finally,  the  effect 


of  various  transportation  methods  and  fluctuation  in 
water  rates. 

The  miportancc  of  transportation  is  sometimes  in- 
adequatel}^  realized.  At  Atlantic  seaports  the  average 
landed  price  paid  for  west  coast  lumber  in  1936  was 
$26.03  per  thousand;  during  the  same  period,  the  water 
freight  rate  was  $12  per  thousaad  untU  August,  when 
it  advanced  to  $12.50.  Thus  freight  rates  accoimt  for 
nearly  50  percent  of  the  price  of  loaded  lumber  from  the 
West  Coast.  In  1934,  the  cost  to  the  retailer  of  western 
pine  was  $40.23,  $23.33  of  which  represented  total  mil! 
costs,  and  $16.79  of  wliich  went  for  freight." 

"\Mien  intercoastal  rates  are  high  or  when  there  is  a 
tonnage  scarcity  in  eastern  markets  usually  in  part 
suppUed  by  Pacific  coast  shippers,  southern  mills  will 
increase  their  shipments  into  such  markets.  The 
western  pine  mills  which  ship  by  rail  also  acquire  a  new 
relative  advantage  in  eastern  markets  over  Pacific  coast 
competitors.  Such  developments  were  among  the 
results  of  the  west  coast  shipping  strike,  which  from 
November  1936  until  February  1937  tied  up  and  de- 
layed (water)  shipments  of  lumber  from  the  Pacific 
Northwest.  West  coast  water  shipments  to  the  Atlantic 
coast  fell  from  657  million  feet  in  October  1936  to  396 


"  U.  S.  Department  of  Commerce,  N.  R.  A.  Division  of  Review.  Works  Materials 
No.  79,  March  1936. 
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Figure  34.— Shipments  of  construction  materials,  January  1925-March  193S. 
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million  feet  in  December  and  325  million  feet  in  January 
1937  (far  more  than  a  seasonal  decline);  and  southern 
pine  shipments  during  this  same  period  increased  from 
699  million  feet  in  October  1926  to  701  million  feet  in 
December  (a  remarkable  increase,  since  the  seasonal 
trend  is  downward  during  the  winter  months)  "^  and  659 
million  feet  in  January  1937.  Shipments  of  western 
pine  from  the  Inland  Empire  during  November-Feb- 
ruary lils;ewise  were  heavier  than  usual. 

It  is  difficult  to  determine  the  extent  to  which  lumber 
price  behavior  indicated  in  table  X  was  due  to  the  effects 
of  the  west  coast  shipping  strike,  and  to  what  extent  it  was 
due  to  other  factors  in  the  industry  already  mentioned. 
Total  shipments  for  the  strike  period  held  up  remarkably 
well,"  stocks  on  hand  for  the  year  decreased  (fig.  35) 
less  than  might  be  expected  under  the  circumstances, 
and  production  continued  at  a  reasonably  constant  rate.'' 

The  strike  itself  undoubtedly  had  some  effect  on  the 
supplies  of  certain  lumber  types  in  eastern  markets, 
and  temporarily  damaged  the  competitive  position  of 
the  west  coast  lumber  operators.  Moreover,  the 
increased  demand  for  lumber  in  January  1937,  directly 
related  to  the  increase  in  volume  of  building,  may  be 
considered  a  factor  in  the  price  rise  dm-ing  the  winter 
and  spring  of  1937. 


Table  XIII. —  Weekly  earnings  and  hourly  wage  rates  in  the 
sawmill  industry  in  various  lumber-producing  areas,  July 
1936  and  July  1937  ' 


"  National   Lumber  Manufacturers  Association. 
February  1938. 
1'  Ihid.,  1937. 
'» Ibid..  1936  and  1937. 


Total  Shipments  by  Months, 


BILLIONS 
OF    FEET 


9 
8 

7 
6 
5 
4 
3 
a 

y 

STOCKS^ 

\ 

/ 

HIPMENT 

"■--s..   p[ 

5         ^; 

ODUCTIOr 

/ 

Weekly  earnings ' 

Hourly  wage  rates 

state 

July 
1936 

July 
1937 

July 
1936 

July 
1937 

Percent 
increase 

$14. 12 
19.11 
23.09 
23.29 
9.68 
13.34 

$16.01 
17.96 
26.37 
25.82 
10.95 
14.75 

Centt 
34.2 

46.7 
60.7 
67.1 
28.8 
21.7 

Cents 
41.4 
64.7 
69.3 
76.9 
31.6 
24.8 

21.1 

California.- 

14  2 

Louisiana 

9  7 

North  and  South  Carolina 

14.3 

'  Source:  U.  S.  Bureau  of  Labor  Statistics.    Percent  increase  computed. 
'  Includes  part-time  workers. 

Furthermore,  in  some  areas  there  were  moderate 
wage  increases  of  varying  amounts  during  1936  and 
early  1937,  as  is  indicated  in  table  XIII.  However, 
labor  costs  are  only  a  minor  portion  of  total  costs  (see 
table  XX).  Moreover,  the  increases  in  wage  rates 
were  unequal  in  different  parts  of  the  country.  Thej' 
should  be  checked  against  rising  lumber  prices  in 
corresponding  areas.  However,  wlaile  the  Bureau  of 
Labor  Statistics  index  of  wholesale  prices  for  lumber 
increased  21  percent  from  July  1936  to  July  1937, 
detailed  price  data  for  geographical  areas  for  compari- 
son with  the  above  wage  rates  are  not  available. 
Historically,  the  unfavorable  earnings  record  of  the 
industry  suggests  little  immediate  relationship  between 
costs  and  prices.  In  the  main,  other  considerations 
explain  price  increases. 
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Figure  35.— Softwood  production,  shipments,  stocks. 


Source:  National  Lumber  Manufacturers  Association. 
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Figure  35  indicates  to  a  substantial  degree  those 
factors  generally  classified  under  such  headings  as 
demand  and  supply.  It  shows  the  relationship  of 
production,  sliipnients,  and  stocks  of  lumber,  from 
1923  to  the  end  of  1937.  The  scissors  effect  both  in 
1923  and  1937,  in  production  and  stocks,  should  be 
noted  particularly.  In  both  years  the  prices  of  lumber 
reached  high  peaks.  In  both  periods  a  subsequent 
widening  of  the  gap  impelled  prices  of  lumber  to  weaken. 

In  the  hmiber  industry,  dominated  as  it  is  by  various 
types  of  competition,  it  is  onlj-  natural  for  attempts  to 
be  made  to  bring  supplies  and  prices  under  control. 
The  industry  has  many  regional  trade  associations  as 
well  as  a  national  association,  which  have  for  many 
years  distributed  information  on  production,  stocks, 
orders,  and  sliipments,  so  that  indi\-idual  producers  can 
operate  more  inteUigentl}'.  For  a  generation,  com- 
plaints have  appeared  from  time  to  time  charging  the 
industry  \\-ith  various  types  of  combination  and  only 
after  decisions  by  the  Supreme  Court  has  the  legality 
of  certain  practices  of  the  associations  been  established." 
In  1931  a  Timber  Conservation  Board  was  appointed 
by  the  Federal  Government.  One  of  the  committees 
of  this  Board  was  the  Lumber  Survey  Committee,'" 
which  reports  quarterly  to  the  Department  of  Com- 
merce. It  is  clear  that  such  an  agency  may  make 
recommendations  which  could  in  no  wise  be  inter- 
preted as  being  collusion  or  conspiracy  on  the  part  of 
the  industry.  Indeed,  "if  the  board  found  that 
among  the  difficulties  of  the  industry  was  that  of  over- 
production, they  could  so  state  and  set  forth  the 
remedy  in  a  much  more  authoritative  way  than  could 
any  other  organization."  ^^ 

During  the  decline  in  demand  in  the  fall  of  1937,  the 
Committee  said: 

Although  the  Committee  recommends  that  further  increases 
in  lumber  stocks  should  follow,  but  not  anticipate,  revival  in 
demand,  it  finds  that  the  weakness  in  the  lumber  manufacturing 
industry  in  most  regions  is  not  in  its  stocks  but  in  the  low  point 
to  which  unfilled  orders  have  now  declined  and  the  continuing 
general  dechne  in  new  business.  Due  consideration  should  be 
given  *  *  *  to  the  combined  effects  of  large  stocks,  lower 
volume  of  unfilled  orders,  lower  expected  demand  during  the 
next  quarter  and  the  momentum  of  current  production  schedules. 
Effort  to  adjust  current  production  more  closely  to  current  de- 
mand should  be  continued  in  both  the  lumber  and  plywood 
manufacturing  industries.-- 


1'  U.  S.  V.  American  Column  and  Lumber  Company,  257  V.  S.  377  (1921);  U.  S.  v. 
American  Linseed  Company,  262  U.  S.  371  (1923);  Maple  Flooring  Manufacturers' 
Association  v.  U.  S.  26S  U.  S.  563. 

"  The  Lumber  .Survey  Committee  appointed  on  July  9, 1931,  consists  of  Thomas  S. 
Holden,  vice  president.  F.  W.  Dodge  Corporation,  New  York;  M.  W.  Starli,  econo- 
mist, Columbus,  Ohio;  Calvin  Fentress,  chairman  of  the  board,  Fentress  <5i  Co., 
Chicago;  Phillips  A.  Hayward.  Chief,  Forest  Products  Division.  Department  of 
Commerce;  and  Wilson  Compton,  secretary  and  manager,  National  Lumber  Manu- 
facturers' Association- 

>i  A.  C.  Dixon,  in  "Economic  Problems  of  the  Lumber  and  Timber  Products  Industry," 
by  Peter  Stone  et  al.,  N.  R.  A-  Division  of  Review,  Work  Materials  A'o.  79,  March 
1936,  pp.  247^9. 

"  Lumber  Survey  Committee.  Release  of  November  15,  accompanying  report  of 
November  8,  1937,  to  the  Department  of  Commerce  (mimeograph). 


The  reasoning   behind   such  recommendations  ran  as 
follows : 

Price  stability  in  the  lumber  industry  is  preeminently  desirable. 
In  some  regions  fluctuations  in  the  past  three  months  have  been 
small.  More  dependable  price  levels  will  aid  building  revival. 
The  record  of  the  past  few  years  indicates  that  building  does  not 
increase  in  an  era  of  declining  prices  and  costs;  rather  the  con- 
trary, as  evidenced  by  the  boom  years  of  1925-29  and  the  low 
years  of  1932-34.23 

The  recommendation  was  continued  in  February  1938: 

The  current  effort  to  reduce  stocks  and  buUd  up  order  files  is 
bringing  the  industry  to  a  more  balanced  market  condition.  The 
present  determined  efforts  to  reduce  heavy  surpluses  should  be 
continued.-* 

Not  too  much  weight  should  be  assigned  to  the  recom- 
mendations of  such  a  committee  as  a  factor  influencing 
prices.  Even  when  supported  by  information  collected 
and  distributed  by  the  various  lumber  manufacturers 
associations,  the  control  by  such  activities  can  easily 
be  overestunated.  Probably  the  advice  would  result 
more  easily  in  price  rises  during  periods  of  favorable 
demand  than  in  holding  prices  up  during  periods  of 
declining  demand.  But  since  the  ultimate  control  over 
prices  lies  in  the  control  of  production,  these  attempts 
at  supply  control  cannot  be  discounted  completely 
in  a  discussion  of  price  increases. 

It  should  be  noted  also  that  in  the  spring  of  1937  when 
lumber  prices  were  rising  rapidly  the  Lumber  Survej'' 
Committee  referred  not  so  much  to  increasing  costs  of 
producing  lumber  as  to  distortions  produced  in  the 
limrber  market  hy  other  disturbing  factors.  The  Com- 
mittee called  attention  to  the  fact  that  there  were 
adequate  supplies  except  in  a  limited  number  of 
items.  There  was  no  danger  of  lumber  shortage. 
Furthermore,  it  expressed  the  judgment  that  prices  were 
rising  in  a  manner  which  was  apt  to  destroy  demand 
and  interfere  with  the  marked  growth  in  residential 
building  characteristic  of  that  period.  "The  lumber 
industry  should  discourage  'lumber  famine'  propaganda 
and  should  resist  artificial  pricing  of  its  products."  ^° 
The  Committee's  warning  was  amply  supported  by  the 
events  of  the  summer  and  fall  of  1937. 

A  final  word  of  caution  should  be  kept  in  mind.  The 
sketchy  analysis  given  above  throws  hght  on  only  one 
circumstance;  namely,  the  movement  of  lumber  prices 
in  1936  and  1937.  It  does  not  cover  such  facts  as 
costs,  consumption,  production,  profits,  taxes,  wastes, 
and  the  like,  nor  docs  it  deal  with  long  range  problems 
such  as  the  reasons  for  the  fact  that  lumber  prices 
during  the  twenties  stayed  on  a  plateau  about  twice  as 
high  as  the  pre-war  levels.  It  points  out  that  after 
breaking  somewhat  during  the  depression  (though  not 
as  did  the  prices  of  other  commodities  to  lower  than 


••  Ibid.,  report  of  Nov.  8,  p.  1. 

"  Ibid.,  report  of  Feb.  12,  1938,  p.  1. 

"  Rid.,  report  of  Feb.  10,  1937,  p.  2. 
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pre-war  levels)  lumber  prices  promptly  rose  to  levels 
which,  "out  of  line"  in  1926,'"  came  in  1937  to  be  even 
more  out  of  balance  with  prices  in  general,  with  rents 
and  with  consumer  incomes. 

Nor  does  the  above  discussion  consider,  in  explaining 
the  post-war  shift  of  lumber  prices  to  higher  levels,  such 
other  factors  as  the  gradual  reduction  in  the  total  stand 
of  certain  kmds  of  timber,  the  depletion  in  certain  in- 
stances of  readily  available  cheaply  processed  stumpage, 
the  dispersion  of  the  lumber  industry  to  points  of  new 
or  more  abundant  supply  further  removed  from  prin- 
cipal consuming  markets,  together  with  countervailmg 
technological  improvements  in  methods  not  only  of 
cutting  and  logging  the  raw  timber  but  also  of  manu- 
facturing, transporting,  and  handling  lumber.-' 

In  short,  the  lumber  industry  is  suffering  from  an 
aggravation  of  old  maladies,  not  from  anything  new.^" 
At  bottom  collectivistic  business  attempts  at  produc- 
tion and  price  control  are  symptoms  rather  than  causes, 
symptoms,  namely,  of  basic  economic  ills  of  long  stand- 
ing for  which  the  lumber  industry  has  found  no  cure, 
dls  which  have  been  analyzed  in  numerous  official  State 
and  Federal  documents  and  elsewhere.^' 

Steel  Prices 

Turning  to  the  steel  industry  let  us  keep  in  mind  the 
same  caution.  Without  attempting  to  summarize  the 
many  penetrating  analyses  of  the  fundamental  economic 
structure  of  the  iron  and  steel  industry  '"  let  us  try 
briefly  to  single  out  the  factors  that  may  have  accounted 
for  the  abrupt  jump  in  steel  prices  in  1936  and  1937. 

In  contrast  with  the  lumber  industry  which  produced 
in  the  summer  of  1937  only  56.6  percent  of  its  average 
weeldy  cut  in  the  period  1926-29,  and  operated  its  plants 
only  4  days  a  week,  the  steel  industry  operated  then  at 
unusually  high  levels  of  capacity.  This  means  for  an 
industry  of  such  heavy  capitalization  as  steel  with  its 
relatively  large  percentage  of  fixed  costs  that  overhead 
costs  per  ton  of  steel  were  substantially  reduced. 

M  For  a  complete  and  authoritative  discussion  of  these  propositions  see  Mills, 
Frederick  C,  Prices  in  Recession  and  Recovery  (National  Bureau  of  Economic  Re- 
search, publication  No.  31,  1936),  especially  pp.  364-9. 

"  For  a  description  of  these  trends,  see  U.  S.  Forest  Service,  A  Xalional  Plan  for 
American  Forestry.  Senate  Doc.  No.  12,  73d  Cong.,  1st  sess.,  1933. 

28  More  than  30  years  ago  congressional  resolutions  inquiring  about  high  prices  and 
combinations  in  the  lumber  industry  ordered  the  Bureau  of  Corporations  of  the 
Department  of  Commerce  and  Labor  to  conduct  an  investigation  which  lasted  from 
1907  tn  1910,  the  results  of  which,  entitled  The  Lumber  Industry,  were  published  in  3 
parts  in  1913  and  1914  (Washington,  Government  Printing  Office).  See  also:  Appen- 
di.\  I,  •■Efforts  of  the  Lumber  Industry  at  Production  Control."  N.  R.  A.  M'ork  Mate- 
rials No.  79.  op.  cit. 

i«  U.  S.  Federal  Trade  Commission.  Report  of  the  Federal  Trade  Commission  on 
Lumber  Manufacturers'  Trade  Associations,  incorporating  reports  of  Jan.  10,  1921, 
Feb.  18,  1921,  June  9,  1921,  Feb.  15,  1922,  Washington,  Government  Printing  Office, 
1922:  The  Red  Cedar  Shingle  industry,  report  of  the  United  States  Tariff  Commission 
to  tlie  President  of  the  United  States  upon  the  red  cedar  shingle  industry  in  the 
United  States  and  Canada,  Washington,  Government  Printing  Office.  1927;  Forest 
Service,  Timber  Depletion.  Lumber  Prices,  Lumber  Exports,  and  Concentration  of 
Timber  Ounership,  report  on  Senate  Resolution  311,  June  1,  1920;  Forest  Service,  A 
National  Plan  for  American  Forestr'j,  Senate  Document  No.  12,  73d  Cong.,  1st  sess., 
1933,  Washington.  Government  Printing  Office. 

'»  See  especially  the  study  of  Dougherty,  et  at.,  mentioned  above  and  the  extensive 
bibliography  quoted  therein. 


The  actual  amount  of  reduction  varies  of  course  from 
plant  to  plant,  and  from  operation  to  operation,  so 
that  even  were  detailed  cost  figures  available  they  would 
portray  the  general  situation  less  adequately  than  those 
given  in  table  XIV,  Notice  that  overhead  costs  per 
ton  of  output  were  lower  for  the  first  half  of  1937  than 
in  any  year  of  recent  steel  history.  It  is  also  apparent 
that  there  was  a  rapid  increase  in  the  autumn  as  steel 
production  was  reduced. 

Table  XIV. — Hi/pothetical  overhead  costs  per  Ion  of  steel  output 
{assuming  interest  and  depreciation  at  5  percent  of  total  invest- 
ment) 

A.  AT  VARIOUS  LEVELS  OF  PRODUCTION  WITH  1937 
CAPITALIZATION 


Percent  of  capacity  operation 

Output  of  fin- 
ished steel 
(gross  tons,  at 
assumed  ca- 
pacity) 

5  percent  of 
total  1937  cap- 
italization 

Cost  per 
ton  of  out- 
put 

80 - 

-0 - 

60- - 

50-    

39, 200, 000 
34, 300,  000 
29, 400,  000 
24,  500,  000 
19,600,000 
14,  700. 000 
9,  800,  000 

$220,000,000 
220, 000, 000 
220,000,000 
220,  000, 000 
220,  000,  000 
220,  000.  000 
220, 000,  000 

$5.61 
6.41 
7.48 
8.98 

40       

11  22 

30 -.. 

14  96 

20                                                 .  - 

22  45 

B.  HISTORICALLY  AT  LEVELS  OF  OUTPUT  AND  CAPITALIZATION 
THEN  EXISTING 


Year 

Average 
percent  of 
capacity  i 

Approximate 
out  put  of  fin- 
ished steel 
(gross  tons)  ^ 

5  percent  of 
total  capitali- 
zation 3 

Cost  per 
ton  of  out- 
put 

1926     

83.5 
88.5 
19.5 
33.1 
68.4 
72.4 
84.8 

33,805,000 
40,  633, 000 
10,352,000 
16,  605,  000 
32,000,000 
32,  531, 800 
40,000,000 

$197,  708,  500 
200, 172, 150 
203,680,000 
198, 973,  000 
191.  668,  000 
220,  OOO,  000 
220,000,000 

$5  85 

1929 

4.93 

1932            

19  68 

1933 -  -    -- 

11.98 

1936 

5  99 

1937    

6  76 

1937  ' 

5.50 

^Annual  Statistical  Reoort  of  the  American  Iron  and  Steel  Institute  (350  5th  Ave., 
New  York),  1936  p.  15;  snd  The  Iron  Age,  Mar.  10,  1938,  p.  55. 
!  The  Iron  Age.  Mar.  10.  1938.  p.  58.    Output  for  1937  <  estimated. 
3  Estimate  for  the  entire  industry  based  on  figures  given  in  Steel,  Apr.  11,  1938. 
*  At  rate  of  first  half. 

It  is  clear  that  overhead  costs  per  ton  vary  inversely 
with  the  volume  produced.  The  cost  of  raw  materials, 
however,  used  to  manufacture  steel  has  a  more  du'ect 
relation  to  the  cost  of  the  fuiished  product  and  these 
costs  were  rising.  Due  to  the  insistent  export  demand 
for  scrap,  combined  with  heavy  domestic  demand,  in 
the  first  half  of  1937  the  price  was  103  percent  above 
that  for  the  corresponding  half  of  1936.  The  best 
grade  of  steel  scrap  sold  for  $22.50  per  gross  ton  at 
Pittsburgh  in  comparison  with  a  quotation  of  $19  per 
ton  in  1929.  One  grade  of  pig  iron  sold  at  $23.50  in 
comparison  with  $18.50  per  ton  in  1929. 

Labor  costs  are  often  assumed  to  have  the  same  rela- 
tion to  costs  as  raw  materials.  However,  the  higher 
hourly  rates  paid  to  labor  in  1937  seem  not  to  have  been 
reflected  in  proportionate  increases  in  labor  costs  per 
ton.  (See  table  XV,  column  5.)  Although  the  hourly 
rate  rose  from  0.670  to  0.819  (22.2  percent)  the  wage 
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bill  per  ton  of  structural  steel  rose  only  from  10.52  to 
12.29  (16.8  percent). 

The  reason  for  this  becomes  apparent  when  reference 
is  made  to  the  fact  that,  as  output  increases,  the  num- 
ber of  man-hours  required  to  produce  a  ton  of  steel 
decreases." 

Another  noteworthy  feature  here  is  the  fact  that  the 
proportion  going  into  pay  rolls  was  almost  exactly  the 
same  in  1936  as  it  was  in  1929.  In  other  words,  while 
the  steel  industry  paid  its  labor  in  1937  higher  average 
rates  per  hour  than  any  other  industry  in  the  country 
except  the  automobile  industry  (Bureau  of  Labor 
Statistics  figures  were  $36.20  per  week  and  85.0  cents 
per  hour  for  steel  in  April  1937  as  opposed  to  $35.90 
per  week  and  65.0  cents  in  1929)  "total  monthly  pay 
rolls  of  the  industry"  by  July  1937  had  "risen  175 
percent  since  1933  whUe  production  *  *  *  increased 
173  percent.  "^^  Interest,  taxes,  depreciation  and 
depletion,  and  pay  rolls  took  the  same  share  of  the  sales 
dollar  in  1936  that  they  did  in  1929.  The  slice  of  the 
sales  dollar  spent  for  materials,  however,  was  nearly 
a  third  larger. 

Table  X\'. — Fluctuations  in  cost  of  items  entering  into  the  manu- 
facture of  structural  steel  shapes,  1926-37 


Year 

Pig 
iron, 

per 
ton  1 

Scrap, 
per 
ton  2 

Aver- 
age 
hourly 
wages  3 

Average 

man- 
hours  per 

ton  of 

structural 

steel ' 

Wage  bill 

per  ton  of 

structural 

steel 

Taxes 
paid  per 

ton  of 
finished 

steel s 

Selling 

price  of 

structiu-al 

steel  per 

ton' 

1926 

$18.  ,W 
18.19 
13.98 
15.24 
19.10 
22.99 

$15. 48 
16.30 
7.51 
9.47 
14.75 
18.02 

$0,636 
.654 
.531 
.523 
.670 
.819 

14.3 
14.3 
23.6 
22.2 
15.7 
15.0 

$9.09 
9.35 
12.53 
11.61 
10.52 
12.29 

$2  60 
2.91 
5.97 
3.66 
3.34 
4.96 

.$43  68 

1929 

43.01 

1932 

1933 

35.17 
37.63 

1936 

41  44 

1937 -. 

49.50 

1  Basic  Pig  Iron  at  Mahoning  or  Shenango  Valley  Furnace,  Gross  Ton,  The  Iron 
Age  Annual  Review  Xumber.  Jan.  6,  1938.  p.  102. 

'  No.  1  Heavy  Melting  Steel  Scrap  Composite  Price.  Ibid.,  p.  113. 

3 1926-32  from  Wages,  Hours  and  Employment  in  the  United  States,  I9Ii-36,  National 
Industrial  Conference  Board,  September,  1936;  1933-37  from  U.  S.  Bureau  of  Labor 
Statistics. 

*  Exclusive  of  pig  iron.  The  amount  varies  with  rate  of  operations  (see  first  column. 
B  section  of  tat)le  XV).  These  computations  are  estimates  based  on  tlie  figures  con- 
tained in  Man-Hours  of  Labor  per  Unit  of  Output  in  Steel  Manufacture.  Monthly 
Labor  Rerieir,  May  1935.  p.  1155  tl.  (reprinted  as  U.  S.  Department  of  Labor  Bulletin 
No.  R  240) .  which  gives  17.46  man-hours  as  required  for  making  structural  shapes  (not 
fabricated)  with  plants  operating  at  55-60  percent  of  capacity.  At  capacities  above 
55-60  percent,  the  index  of  man-hours  required  per  ton  was  extrapolated  as  follows: 
60-65,  95;  63-70,  90;  70-75,  80;  75  and  over,  82. 

'  Taxes  from  Steel  Fads,  .^.pril,  1938,  p.  1. 

'  structural  Shapes  at  Pittsburgh,  The  Iron  Age,  Jan.  6,  1938,  p.  107.  Computed 
from  cents  per  pound. 

The  main  conclusion  to  be  drawn  from  this  sketchy 
analysis  is  that  there  is  little  relationship  between  the 
costs  of  production  of  steel  at  any  particular  time  and 
the  price  at  which  the  steel  is  sold  at  that  tune,  a  fact 
well  known  to  cost  accountants  and  other  persons 
acquainted  with  the  industry. 

Evidently  those  persons  who  judge  the  market  in 
establishing  steel  prices  are  not  dominated  wholly  by 
cost  elements.     They  no  doubt  also  consider  what  the 


'I  "Man-Hours  of  Labor  per  Unit  of  Output  in  Steel  Manufacture,"  Monthly  Labor 
Review,  May  1935,  p.  1155  fl.  (Reprinted  as  U.  S.  Department  of  Labor  Bulletin 
No.  R240.) 

"  Steel  Facts,  July  1937,  p.  1. 
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"traffic  will  bear"  in  pushing  prices  up.  They  probably 
again  take  this  demand  element  into  account  in  making 
any  adjustments  downward. 

One  could  hardly  expect  steel  producers  to  refuse  to 
take  advantage  of  the  situation  in  1937.  Whether  they 
marketed  their  product  as  pig  iron,  scrap,  plates,  shapes 
or  structural  steel  was  obviously  a  matter  of  indiffer- 
ence. But  so  long  as  steel  prices  remain  liigh  the}'  will 
continue  to  obstruct  recovery  in  housing  construction. 

In  conclusion  the  fact  should  be  emphasized  that 
long-range  factors  in  the  steel  industry  have  not  been 
considered  in  tliis  analysis.  The  industry  has  a  long 
record  of  increasing  efficiency,  of  teclmological  change, 
of  price  control. 

It  is  hoped  that  the  two  examples  given  here — 
lumber  and  steel — have  revealed  to  some  extent  the 
knotty  character  of  the  problem,  the  interindustry 
entanglements,  the  various  monopolistic  obstructions, 
and  other  difficulties  which  enter  mto  the  complicated 
behavior  of  building  materials  prices. 

Inefficiencies  in  Distribution 
of  Building  Materials 

The  inefficiencies  of  retail  and  wholesale  distribution 
of  building  niaterials  are  a  matter  of  common  knowl- 
edge. The  editors  of  Fortune  in  their  book,  Housing 
America,  have  characterized  the  situation  as  follows : 

Since  so  much  material  is,  or  has  been  in  the  pa.st,  ordered  in 
special  lots  and  special  quantrties  and  special  sizes  selling  neces- 
sarily at  special  prices,  the  material  men  have  come  to  think 
of  their  products  universally  in  those  terms.  Nothing  else 
explains  the  notorious  price  spread  in  building  materials,  cer- 
tain!}' averaging  100  percent,  nor  the  fact  that  a  man  finds 
himself  in  a  completely  new  and  different  world  of  values,  a 
sort  of  fairyland  of  prices,  the  moment  he  undertakes  to  buy 
anything  having  to  do  with  a  house.  A  brass  bowl  which 
applied  to  another  use  might  possibly  cost  S2.5  will  cost  $200  if 
he  wishes  to  attach  it  to  his  ceiling  for  the  purpose  of  diffusing 
light.  And  15  cents'  worth  of  metal  and  enamel  may  in  an 
extreme  case  cost  him  $15  by  the  time  it  has  been  applied  as  a 
replacement  to  the  top  of  his  water-closet  reservoir.  As  an 
example  of  the  ripening  of  prices  in  the  jobber's  warehouse,  the 
history  of  plain  copper  gutter  has  considerable  eloquence". 

Cents 

Ingot  copper per  pound     7li 

Cost  of  melting,  rolling,  cutting,  etc.,  including  freight  and 

manufacturer's  overhead  and  profit per  pound     G?i 

Manuf act urer's  jirice per  pound   1  i  ]i 

Which  amounts  to per  foot   ll"-^ 

Wholesaler's    selling    costs    and    profit,    including    freight, 

warehousing,  overhead,  and  profit per  foot     6J2 

Roofer's  selling  costs  and  profit,  including  costs  of  handling 

and  storing per  foot  18 

Retail  price per  foot  36 

Which  amounts  to per  pound  45 

(Or  three  times  the  manufacturer's  price). 

Obviously,  then,  the  man  of  means  who  wishes  a  house  after 
his  own  heart,  although  he  may  justly  demand  of  the  building 
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industry  that  it  find  some  means  of  selling  him  his  materials 
and  his  labor  and  his  financing  at  prices  commensurate  with 
the  prices  holding  in  other  industries,  lias  no  right  to  compare 
housing  costs  with,  say,  automobile  costs,  for  if  he  built  his 
$2,000  car  as  he  builds  his  house,  it  would  cost  him  for  parts 
alone  upward  of  $5,000.'' 

Retailing  Building  Materials 

The  manner  in  which  materials  are  purchased  for 
the  ordinary  home  is  shown  in  table  XVI.  The  net 
result  of  such  buying  practices  is,  of  course,  a  mul- 
tiplicity of  dealers  in  the  business  of  furnishing  building 
supplies.  In  1935,  according  to  the  Census  of  Business, 
there  were  more  than  73,000  retail  dealers  in  the  lumber- 
building-hardware  group  with  average  volume  of  sales 
of  only  $24,000.  Almost  a  fourth  of  them  had  total 
sales  of  less  than  $5,000  each.  In  fact,  only  139 
lumber  and  building  materials  dealers  in  the  United 
States  sold  more  than  $300,000  worth  of  product,  and 
they  made  only  one-eleventh  of  all  sales. 

Probably  in  no  industry  is  the  criss-cross  pattern  of 
distribution  more  complex  than  in  the  buUding  mate- 
rials industries.  Some  materials  are  orduiarily  deliv- 
ered direct  to  the  customer,  as,  for  example,  sand 
and  gravel.  Some  are  obtained  at  general  merchandise 
stores,  some  at  hardware  stores,  some  direct  from  the 
manufacturer  or  the  wholesaler.  Building  materials 
dealers  frequentlj^  handle  other  products,  hmiber  yards 
handling  fuel,  oil,  coal,  garden  supplies  and  the  like. 

The  pattern  of  distribution  in  the  industry  has  been 
profoundly  influenced  by  the  development  of  trade 
associations  which  have  sought  to  prevent  drastic 
readjustments  in  the  distributive  processes  in  this 
industry.  The  associations  are  sometimes  composed 
of  local  building  material  dealers,  or  of  dealers  in  a 
particular  commodity,  or  of  manufacturers  of  materials; 
all  of  which  proliferate  into  both  regional  and  national 
organizations.  The  spheres  of  influence  of  the  organ- 
izations of  manufacturers  and  retailers  often  overlap 
and  interlock,  both  within  themselves  and  with  each 
other. 

The  activities  of  these  organizations  on  behalf  of 
their  members  have  varying  economic  implications. 
The  associations  of  manufacturers  have  rendered  useful 
services  in  the  standardization  of  grades  and  the  com- 
pilation of  trade  statistics.  Lilvewise,  the  associations 
of  dealers  have  provided  technical  ser\'ices  and  pro- 
tected the  legitimate  interests  of  their  constituencies. 
A  major  effect,  however,  of  the  efforts  of  these  groups 
has  been  to  check  the  development  of  new  and  more 
economical  methods  of  distribution.  In  numerous 
types  of  building  material  manufacture  there  has  been 
a  long  history  of  concerted  action  to  mitigate  the 
severity    of    the    competitive    struggle.     Among    dis- 

"  New  York,  Harcourt,  Brace  &  Co.,  1932,  pp.  52-53. 


Table  XVI. — List  of  miscellaneous  purchases  made  in  2  selected 
months  by  general  contractor  in  building  a  single-family  house  ' 

Dec.  5.   15  barrels  cement $32.25 

Copper  wire  nails I.  70 

8.  Reinforcing  rods 6.91 

9.  Sixpenny  cut  finish  nails 5.40 

65  pounds  eightpenny  nails 2.  93 

Miscellaneous 1.  50 

10.  30  bags  cement 16.13 

2  steel  sash 7.00 

20  bags  cement 10.  75 

11.  100  cubic  feet  insulation 20.00 

12.  Lead,  oil,  turpentine 9.53 

6  joist  hangers 5.  30 

5  brushes 1.  95 

23  feet  lead  pipe 8.  80 

5  rolls  Bermico 6.  25 

2  rolls  insulating  paper 4.  50 

35  feet  asbestos  paper 2.  80 

10  pounds  roofing  cement 1.  25 

2  kegs  eightpenny  common  nails 7.  60 

1  keg  twentypenny  nails 3.  50 

2  thermometers 1.  60 

15.  20feetspruce 1.29 

Pipes  and  bends  for  drains 2.  67 

16.  Lead  flashing .90 

17.  Pipe  and  drain  bends 9.33 

18.  I  roll  insulating  paper    2.25 

3  rolls  Bermico 3.  75 

16  lights  wire  glass 2.  58 

12}<  pounds  putty .  69 

Express .  56 

1  keg  eightpenny  common  nails 4.  00 

Paint  pot .  25 

Copper  flashing 1.  88 

Sheet  lead .  88 

Coupling 1.  43 

20.  30  cement  blocks 4.20 

26.  Wallboard  and  boards 23.65 

30.  Lumber 30.31 

Boards 170.00 

Mar.  1.  200  gallons  fuel  oil 15.00 

3.  Lag  screws .  52 

6.  Nails 8.75 

10.  1  brush .35 

250  gallon  fuel  oil 18.  75 

11.  Drawer  pulls  and  bolts 5.65 

7  rolls  Bermico 8.  75 

Sandpaper . .  73 

20.   1  light  wire  glass .25 

23.  1  angle  iron 1.50 

2  bags  lime .  90 

1  bundle  lath 1.  12 

24.  Miscellaneous 1.97 

7]>i  barrels  cement 16.  14 

27.  1  pu.-ih  button 2.00 

28.  Bermico  paper 1.  00 

Cesspool  grate  and  ring 7.  50 

31.  Pipe,  bends  and  cement 19.22 

8  tons  blue  dust 24.  00 

2  sets  sash  balances 4.  28 

1  Source:  Bemis,  Economics  of  Shelter,  vol.  II,  p.  187. 

tributors  there  have  been  widespread  efforts  to  reach 
the  same  objective.  These  activities  tend  to  become 
interwoven  and  to  result  in  a  crystallization  of  the 
prevailmg  distributive  channels. 

Many  of  these  activities  have  been  challenged  during 
the  history  of  these  associations  by  various  State  and 
Federal  authorities.  A  recent  example  is  a  cease  and 
desist  order  issued  by  the  Federal  Trade  Commission 
in  December  1937  against  the  National  Federation  of 
Builders'  Supply  Associations,  the  membership  of  wliich 
consisted  of  41  federated  units  located  in  32  States,  and 
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various  other  dealer  associations.     Among  the  prac- 
tices inliibited  hy  the  order  were  the  following: 

Preparing,  publishing,  and  circulating  among  manufacturers 
and  producers  of  building  materials  and  builders'  supplies  lists 
or  directories  containing  the  names  of  "recognized"  dealers,  for 
tlie  purpose  or  with  the  effect  of  indicating  that  the  specified 
persons  or  concerns  are  recognized  as  entitled  to  buy  direct  from 
said  manufacturers  and  producers,  and  that  other  persons,  con- 
cerns, or  classes  thereof  are  not  so  entitled. 

Using  boycott,  threats  of  boycott,  either  with  or  without 
other  coercive  methods,  to  persuade,  induce,  or  compel  manu- 
facturers and  producers  to  refrain  from  selling  building  materials 
and  builders'  supplies  to  the  so-called  irregular  dealers,  or  to 
others,  or  to  refrain  from  so  selling,  except  on  unfair,  discrimina- 
tory, or  prohibitive  terms  and  condition  fixed  by  respondents. 

Cooperating  with  other  dealer  organizations  and  with  manu- 
facturers and  producers  for  the  purpose  of  confining  sale  and 
distribution  of  building  materials  and  builders'  supplies  to  so- 
called  regular  channels,  and  preventing  their  sale  and  distribu- 
tion otherwise. 

Fixing  or  establishing  \miform  prices  at  which  respondent 
dealer  members  or  others,  in  particular  communities,  shall  sell 
their  materials  and  supplies. 

Whatever  may  be  the  legahty  of  the  activities  of 
these  trade  groups,  they  undoubtedly  introduce  rigidi- 
ties and  inflexibilities  into  the  pricing  of  building 
materials.  To  attempt  a  detailed  analysis  of  these 
influences  or  to  present  a  detailed  description  of  the 
many  channels  of  distribution  tlirough  wliich  building 
materials  reach  the  consumer  is  out  of  the  question. 
Nor  does  space  permit  presenting  e\ndence  on  the  mark- 
ups, terms  of  sale,  organization  of  outlets,  and  the  like 
as  they  vary  between  regions,  between  stores,  between 
building  materials,  between  modes  of  distribution, 
between  phases  of  the  ups  and  downs  of  building,  and 
so  on.  The  nature  of  these  comphcations  can  readily 
be  inferred  from  a  few  selected  facts  on  lumber. 

Distribution  of  Lumber  From  Plants 

Needless  to  say,  the  extraordinary  expensiveness  of 
our  system  of  distribution  has  been  fully  realized  by 
the  manufacturers,  retailers,  and  wholesalers  of  building 
materials  for  a  long  period  of  time.  Almost  every  con- 
ceivable type  of  experiment  to  reduce  the  spread  has 
been  tried  or  is  in  operation. 

Table  XVII  illustrates  how  planing  mill  operators 
distributed  their  product  in  1935.  Little  was  sold  to 
their  own  wholesale  branches  or  to  their  own  retail 
stores.  More  than  a  third  was  sold  directly  to  indus- 
trial and  other  large  users,  a  fifth  to  wholesalers  and 
jobbers,  a  fifth  to  retailers,  and  about  one-eighth 
directly  to  household  consumers. 

A  clue  to  the  handhng  costs  of  building  materials, 
exclusive  of  freight  charges,  which  are  incurred  be- 
tween the  manufacturer  and  the  retailer  is  contained 
in  table  XVIII.  ^Miile  these  figures  cover  only  that 
portion  of  lumber  and  other  building  materials  that  is 
handled  by  wholesale  and  industrial  distributors,  they 


show  nevertheless  the  character  of  the  cost  that  is 
inciured  when  building  materials  are  put  into  the  hands 
of  the  retailers  through  these  channels.  Notice  that 
a  large  share  of  the  total  goes  to  the  wholesale  group 
wliich  does  between  $100,000  and  $200,000  worth  of 
business.  Those  doing  over  a  million  dollars  worth 
sell  only  one-fifth  of  the  total  amount  reported  sold, 
despite  the  fact  that  the  ratio  of  e.xpenses  to  net  sales 
for  the  group  selling  between  1  and  2  million  dollars 
worth  of  "lumber  and  millwork"  is  the  lowest  of  the  list, 
15.5  percent.  On  the  average,  the  ratio  for  "lumber 
and  millwork"  is  19.1  percent.  In  short,  about  a 
fifth  of  the  dollar  which  the  wholesaler  receives  from 
liis  customers,  i.  e.,  the  retailers,  goes  for  expenses. 
The  proportion  going  into  profits  is,  of  course,  not 
included. 

Retailing  Lumber 

But  once  in  the  retailer's  hands  the  process  of  cumu- 
latmg  costs  has  by  no  means  ended,  for  retailers  of 
building  materials  incur  the  same  variety  of  expense 
as  do  retailers  of  other  merchandise,  expenses  for  han- 
dling and  delivery,  for  advertising,  mamtenance  and 
repair  of  premises,  taxes,  insurance,  and  so  on.  The 
amovmt  of  this  expense  when  translated  into  mark-up 
varies  with  the  size  and  type  of  business,  with  mer- 
chandising policies,  and  the  like.  It  differs  from  time 
to  time  in  the  same  store,  from  item  to  item,  from  store 
to  store,  and  from  place  to  place. 

An  example  of  the  amazing  variation  that  exists  in 
this  regard  between  geographic  areas  is  given  in  table 
XIX.  This  variation  is,  of  course,  quite  the  ordinary 
run  of  affairs  and  exists  in  no  less  striking  a  fashion  be- 
tween stores  in  the  same  city  as  well  as  between  stores 
m  a  metropolitan  city  and  those  in  the  suburbs.  No- 
tice that  the  average  mark-up  on  cost  is  about  40  per- 
cent, although  it  varies  from  percentages  as  high  as  60 
in  certain  southern  states  to  figures  below  30  percent  in 
South  Dakota  and  the  District  of  Columbia. 

Another  noteworthy  feature  is  the  relatively  high 
amount  of  interest  and  bad  debts  expense,  indicating 
the  marked  extent  to  which  building  materials  dealers 
endeavor  to  encourage  homebuOding  by  financmg  the 
builder  and  homeowner.  The  enormous  variation  in 
1934  probably  reflects  depression  conditions,  for  the 
percentage  on  cost  of  goods  sold  is  less  than  2  percent  m 
the  Carolinas,  Delaware,  Vermont,  North  Dakota,  and 
the  District  of  Columbia  and  over  10  percent  in  Idaho, 
Rhode  Island,  and  Southern  New  Jersey. 

One  other  fact  remains  to  be  observed  and  empha- 
sized: the  magnitude  of,  and  variation  in,  selling  and 
administrative  expense.  It  is  uniformly  from  one-half 
to  two-thirds  of  total  expense.  Its  components  as 
reported  in  the  volume  from  which  this  table  is  taken 
are  in  order  of  size :  officers'  or  partners'  salaries,  28  per- 
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Number  of  plants,'  2,561 


Table  XVII. — Distribniion  of  sales  from  plants 
Planing-mill  products  (including  general  millwork)  ' 


Total  sales  reported,  $221,938,000  > 


Channels  of  primary  distribution 


1035 


Amount  of 
net  sales 
(add  000) 


Percent 

total  net 

sales 


Percent 

distributed 

sales 


Number  of  plants 


Total 


Selling  ex- 
clusively 


1929 


Percent 

distributed 

sales 


Number  of  plants 


Total 


Selling  ex- 
clusively 


Total  for  industry 

To  own  wholesale  branches 

To  industrial  and  other  large  users 

To  wholesalers  and  jobbers 

To  own  retail  stores 

To  retailers  (including  chain  stores) 

To  household  consumers 

Total  distributed  sales 

Transfer  to  other  plants  in  own  organization 

Sales  not  allocated  to  usual  channels.^ 

Sales  negotiated  through  agents,  brokers,  and  commission  houses 


$221,  938 


100.0 


2,561 


3,746 


8,013 
76,727 
47, 970 

4,979 
39,  360 
27, 851 


3.6 
34.6 
21.6 

2.2 
17.8 
12.5 


3.9 
37.5 
23.4 

2.4 
19.2 
13.6 


59 
1,227 
717 
119 
788 
962 


204,900 


100.0 


5,051 
11,  987 
13,  509 


2.3 
5.4 
6.1 


61 

189 
194 


24 
577 
211 

53 
198 
328 


7.1 
56.0 
36.9 


(<) 
(') 


395 
2,870 
1,469 


25 
147 
29 


144 

2,030 

656 


No  comparable  information  is  avail- 
able for  1929  on  these  items. 


1  Source:  Census  of  Business,  1935;  Distribution  of  Manufacturer's  Sales,  p.  96. 

2  The  plants  in  this  classification  are  "independent"  planing  mills;  that  is,  planing  mills  not  operated  in  conjunction  with  sawmills.  (Planing  mills  operated  in  conjunction 
with  sawmills  are  classified  in  the  "Lumber  and  timber  products"  industry.)  Principal  products  are  dressed  lumber,  sash,  doors,  frames,  interior  wood^vork,  and  molding.  The 
Census  of  Manufactures  reports  a  preliminary  value  of  products  for  this  industry  of  .$196,272,000  in  1935. 

3  Includes  $17,098,000  purchased  merchandise  sold  without  processing  and  $571,000  received  for  proce.ssing  materials  owned  by  others. 

*  Sales  to  household  consumers  were  combined  with  sales  to  industrial  users;  sales  to  retailers  were  combined  with  sales  to  wholesalers;  and  sales  to  own  retail- stores  were 
combined  with  sales  to  own  wholesale  branches,  all  because  of  incomplete  reports. 

T.iBLE  XVIII. — Sales  and  expenses  of  wholesale  merchants  and  industrial  distribidors  of  lumber  and  construction  materials  by  business  size 

groups '  * 


Total,  all  establishments 

Establishments  with  sales  of— 

Under  $10,000 

$10,000  to  $49,999 

$50,000  to  $99,999 

$100,000  to  $199,999 

Kind  of  business 

No. 

Net 
sales 
(add 
000) 

E.\- 

penses 
(add 
000) 

Ex- 
penses 

per- 
cent to 

sales 

No. 

Net 
sales 
(add 
000) 

Ex- 
penses 
(add 

000) 

Ex- 
penses, 

per- 
cent to 

sales 

No. 

Net 
sales 
(add 
000) 

E.X- 

penses 
(add 
000) 

Ex- 
penses, 

per- 
cent to 

sales 

No. 

Net 
sales 
(add 
000) 

Ex- 
penses 
(add 
000) 

Ex- 
penses, 

per- 
cent to 

sales 

No. 

Net 
sales 
(add 
000) 

Ex- 
penses 
(add 
000) 

Ex- 
penses, 

per- 
cent to 

sales 

Lumber     and     construction 

2,263 

$338,949 

$69,902 

20.6 

191 

$906 

$310 

34.2 

692 

$19,333 

$5,124 

26.5 

470 

$33,446 

$7, 905 

23.6 

461 

$66,875 

$15, 182 

22.7 

Builders'    supplies    (full 
line)      

503 
1,082 
112 
123 
258 

96 
89 

74,442 
190,  342 
8.309 
18,374 
21,544 

9,575 
16,  363 

16, 025 

36. 376 

1,806 

3,358 

6,653 

2,770 
2,914 

21.5 
19.1 
21.7 
18.3 
30.9 

28.9 
17.8 

26 

75 

9 

9 

42 

17 
13 

119 
349 
36 
47 
203 

90 
62 

35 
113 
7 
20 
73 

36 
26 

29.4 
32.4 
19.4 
42.6 
36.0 

40.0 
41.9 

152 
288 
47 
40 
105 

31 
29 

4,539 
8,176 
1,261 
1,290 
2,452 

832 
783 

1,095 

2,044 

292 

298 

861 

285 
249 

24.1 
25.0 
23.2 
23.1 
35.1 

34.3 
31.8 

113 
213 
29 
26 
46 

20 
23 

8,379 
15, 103 
2,094 
1,747 
3,206 

1.109 
1,608 

1,742 

3,383 

494 

359 

1,190 

423 
314 

20.8 
22.4 
23.6 
20.5 
37.1 

30.0 
20,8 

107 
242 
17 
27 
41 

13 
14 

15,429 
35,784 
2,157 
4,165 
5,604 

1,774 
1,962 

3,106 

7,802 

484 

877 

1,898 

546 
469 

20.1 

Lumber  and  millwork 

Brick,  tile,  and  terra  cotta.. 
Cement,  lime,  and  plaster. 

21.8 
22.4 
21.1 
33.9 

Sand,  gravel,  and  crushed 

30.8 

All  other -- 

23.9 

Estabhshments  with  sales  of— 

$200,000  to  $299,999 

$300,000  to  $499,999 

$500,000  to  $999,999 

$1,000,000  to  $1,999,999 

$2,000,000  and  over 

No. 

Net 
sales 
(add 
000) 

Ex- 
penses 
(add 
000) 

E-x- 
penses, 

per- 
cent to 

sales 

No. 

Net 
sales 
(add 
000) 

Ex- 
penses 
(add 
000) 

Ex- 
penses, 

per- 
cent to 

sales 

No. 

Net 
sales 
(add 
000) 

Ex- 
penses 
(add 
000) 

Ex- 
penses, 

per- 
cent to 

sales 

No. 

Net 
sales 
(add 
000) 

Ex- 
penses 
(add 
000) 

E.x- 
penses, 

per- 
cent to 

sales 

No. 

Net 
sales 
(add 
000) 

Ex- 
pens  es 
(add 
000) 

Ex- 
penses, 

per- 
cent to 

s.nles 

Lumber  and  construction  ma- 

191 

$46,330 

$9, 450 

20.4 

140 

$53,043 

$10. 481 

19.8 

81 

$52,504 

$9,509 

18.1 

29 

$40,521 

$6,262 

15.5 

8 

$25, 991 

$5,679 

21.8 

Builders'  supplies  (full  line). 
Lumber  and  millwork 

52 

105 

8 

8 

10 

6 
2 

12,  .563 
25,554 
1,999 
1,828 
2,448 

1,431 
507 

2,603 

4,980 

369 

396 

724 

406 
73 

19.9 
19.5 
18.5 
21.7 
29.6 

28.3 
14.4 

35 
81 
2 
6 
7 

7 
2 

13.  497 

30,  768 

(») 

2,027 
2,628 

2,679 

(') 

2  643 
5,532 

336 
789 

743 
(') 

19.6 

18.0 

O 

16.6 

30.0 

27.7 

12 
53 

7,969 
33,  391 

1,531 
5,783 

19.2 
17.3 

4 
20 

27,204 

3,967 

14.6 

2 

5 

14;    010 

(') 
2,772 

19.8 

Cement,  lime,  and  plaster.. 

4 
7 

I 

2,563 
5,003 

1,360 
2,215 

439 
1,118 

332 
306 

17.1 
22.3 

24.4 
13.8 

3 

4,707 

633 

13.4 

Sand,  gravel,  and  crushed 

All  other _- 

2 

(') 

ra 

(')             1 

(') 

'(.') 

(»; 

'  Som-ce:  Census  of  Business,  Wholesale  JJislribution,  1955,  v.  1,  p.  88. 
2  Withheld  to  avoid  disclosure  ol  individual  operations. 

cent  of  the  total  for  this  item;  office  wages,  20  percent; 
salesmen's  salaries,  commissions,  and  travel,  13  per- 
cent; insurance,  10  percent;  taxes,  5  percent;  rent,  4 
percent;    advertising,    3    percent;   postage,    telephone, 


heat,    accounting    fees,    legal    fees,    donations,    office 
maintenance,  etc.,  17  percent. 

On  the  whole,  losses  tend  to  occur  wherever  selling 
and  administrative  expenses  are  high  (Rhode  Island, 
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Table  XIX. — Profits  and  expenses,  retail  lumber  dealers,  1934  ' 
[Known  dealers,  23,531.    Dealers  reporting,  3,554] 


State 


United  States 

Alabama 

Northern  Califomia--- 

Carolinas 

Florida 

Georgia 

Illinois 

Indiana 

Kentucky 

Louisiana 

Southern  ilichigan 

Delaware 

District  of  Columbia. - 

Maryland 

Southern  New  Jersey.. 
Eastern  Pennsylvania. 

Mississippi 

Colorado 

New  Mexico 

Wyoming 

Nebraska 

Northern  New  Jersey. 

New  York  City 

Connecticut 

Maine 

Massachusetts 

New  Hampshire 

New  York  State 

Pennsylvania,  part 

Rhode  Island 

Vermont 

Iowa 

Minnesota 

North  Dakota 

South  Dakota 

Ohio 

Western  Pennsylvania 

Arkansas 

Kansas 

Missouri 

Oklahoma 

Tennessee 

Texas 

Utah 

Virjrinia 

Idaho 

Montana 

Nevada 

Oregon 

Washington 

A\"est  Virginia 

Northern  Michigan 

Wisconsin 

Cook  County,  111 .. 

St.  Louis  County '_ 

Arizona 

Southern  California... 


Sales 
volume, 

000 
omitted 


$166, 763 


Percentage  of  each  to  total  cost  of  goods  sold 


Gross 
mark 
up 
real- 
ized 


3«.39 


53.8' 

37.80 

60.21 

41.66 

39.49 

37.81 

3S.  4; 

45.  U 

37.32 

38.8 

40.58 

27.12 

38.23 

38.91 

39.31 

44.46 

32.74 

35.05 

44.54 

30.35 

48.01 

46.29 

41.64 

43.40 

41.26 

48.59 

39.78 

52.88 

45.9' 

46.24 

31.75 

33.11 

33.43 

28.81 

44.21 

42.08 

38.92 

37.74 

34.47 

33.74 

43.78 

38.10 

32.48 

37.46 

37  10 

41.48 

37.03 

47.38 

43.06 

38.14 

35.43 

32.49 

42.15 

45.07 

38.84 

30.20 


Re- 
work 
mill 

ex- 
pense 


1.04 


5.93 

1.41 

9.45 

1.53 

3.13 

.1' 

.73 

1, 

.15 

.96 


1.25 
1.16 
.84 
.08 
.16 
.16 


.01 
.57 
.96 

.o: 

3.60 
1.71 
7.73 
1.23 
13.19 
.95 
2.45 


"V.hz 

1.36 

~"".6i 

.43 

'"i."28 

.26 

.55 

2.97 

'".'44 

'".'63 
.92 
1.06 

.29 
.35 

2.66 
.01 

3.12 


Han 
dling 
deliv 
ery 
ex- 
pense 


9.85 


12.3' 
9.80 
12.53 
9.59 
10.49 
9.89 
9.22 
10.14 
9.84 
11.06 
10.21 
6.87 
9.61 
11.79 
12.35 
10.73 

5^43 
6.85 
7.80 
14.73 
16.29 
12.71 
8.09 
13. 
15.08 
10.95 
9.12 
14.37 
7.13 
9.74 
9.14 
4.43 
3.33 
11.0; 
10.76 
11.99 
5.50 
6.65 
4.42 
8.91 
3.14 
7.78 
9.69 
6.35 
9.29 
7.27 
9.34 
13.41 
9.33 
10.95 
8.81 
11.61 
10.81 
10.75 
9.98 


Sell- 
ing 
and 
ad- 
min- 
istra- 
tion 
ex- 
pense 


23.64 


26.43 
20.38 
32.8' 
20.64 
19.28 
23.29 
24.42 
2,8.  2: 
22.9: 
22.93 
21.06 
10. 95 
21.88 
30.65 
23.04 
30.70 
20.99 
21.63 
26.75 
20.84 
31.42 
27.80 
22.45 
23.18 
24.73 
22.01 
25.21 
16.82 
35.47 
31.17 
15.62 
17.96 
24.40 
24.59 
26.89 
27.45 
20.06 
25.87 
22.75 
22.91 
29.04 
27.27 
18.27 
20.93 
18.44 
21.59 
28.84 
29.95 
23.  52 
20.71 
16.49 
19.00 
29.13 
31.19 
24.03 
21.26 


Inter- 
est 
and 
bad 
debts 
ex- 
pense 


4.53 


4.92 
4.38 

1. 

4.49 

2. 

4.43 

4.65 

4.57 

2.13 

4.41 

I 

1.63 

3.98 

14.32 
4.  11 
7.27 
3.02 
3.48 
6.66 
2.84 
5.39 
3.95 
6.20 
3.82 
4.46 
5.08 
4.  84 
7.14 

12.09 
1.43 
2.65 
3.65 
1.26 
2.88 
5.62 
5.80 
6.29 
4.41 
3.04 
4.37 
4.64 
4.69 
6.54 
3.78 

13.64 
6.93 
3.28 
3.74 
5.11 
6.30 
2.86 
4.05 
4.92 
3.02 
4.35 
4.64 


Total 


39.06 


49.65 

35.9' 

56.74 

36.26 

36.59 

37. 

39.02 

44.0: 

35.09 

39.  36 

33.02 

19.46 

36.72 

57.92 

40.34 

48.78 

31.89 

30.70 

40.26 

31.49 

52.11 

49.00 

41.43 

38.69 

44.68 

49.90 

42.23 

46.  2' 

62.88 

42.18 

27.91 

30.65 

30.09 

30.80 

46.11 

45.37 

38.34 

35.79 

32. 8: 

31.70 

43.8' 

35.35 

33.14 

37  37 

38.43 

38.25 

39.39 

43.06 

42.96 

37.39 

30.30 

32.15 

46.01 

50.68 

39.14 

39.00 


Profit 

or  loss 

(-) 


-0.67 


4.22 

1.83 

3.47 

5.31 

3.90 

.08 

-.56 

1.04 

2.23 

-.49 

7.  56 

7.67 

1.15 

-19.01 

-1.03 

-4.32 

.85 

4.35 

4.28 

-1.14 

-4.10 

-2.71 

.21 

4.71 

-3.42 

-1.31 

-2  45 

6.61 

-16.91 

4.06 

3.84 

2.46 

3.34 

-1.99 

-.90 

-3.29 

.58 

1.95 

1.60 

2.04 

-.09 

2.75 

-.66 

.09 

-1.33 

3.23 

-2.36 

4.32 

.10 

.75 

5.13 

.34 

-3.86 

-5.61 

-.30 

-8.20 


'  Source:  Arranged  from  Table  XLIX,  Economic  Problems  of  the  Liimber  and  Timber 
Products  Industry.  National  Recovery  Administration,  Industrial  Studies  Section, 
March  1936,  p.  320  (mimeo). 

N.  and  S.  New  Jersey,  Mississippi,  St.  Louis  County). 
Per  contra,  regions  with  a  low  selling  and  administra- 
tive figure  tend  to  sliow  the  highest  percentage  of  net 
profit.  (Florida,  District  of  Columbia,  Delaware,  part 
of  Pennsylvania,  Iowa,  N.  Michigan.)  None  the  less, 
despite  the  relativeh'  large  mark-up,  notice  that  on 
balance  lumber  dealers  as  a  whole  lost  money  in  1934. 
In  a  nutshell,  the  distributive  lumber  problem  consists 
of  large  price  spreads,  hordes  of  dealers,  enormous 
duplication  of  selling  and  administrative  expense,  and 
small  net  profits,  if  any. 

In  table  XX  is  presented  a  vertical  cross  section  of  the 
lumber  industry  from  stump  to  consumer.     ^Miile  it 


applies  to  a  particular  market.  New  York,  for  a  par- 
ticular period  of  time,  for  particular  kinds  of  lumber 
sold  direct  from  mill  to  retailer,  it  gives  an  approxi- 
mate picture  of  general  conditions  and  suggests  the 
numerous  possibilities  of  variation.  Cost  to  the  con- 
sumer is  in  every  case  over  twice  total  miU  cost. 


T.\BLE  XX. 


-Lumher  cost  at  Nexo  York,  N.  Y.,  code  period  January 
to  March  193 A  1 


Doug- 
las fir 
water 

Doug- 
las fir 

South- 
ern 
pine 

West- 
ern 
pine 

Oak 

Shipping  weight  per  M  feet  (pounds) 

Freight  rate  per  100  pounds          

3,100 

2,800 
$0.87 

2.42 

5.11 
6.58 

1.06 
1.21 

.62 
1.80 

3,000 
$0.37 

4.31. 

7.58 
6.13 

1.61 
1.07 

1.05 
3.50 

2,300 
$0.73 

2.11 

6  35 

7.77 

1.90 
1.95 

.76 
2.60 

4,30U 
$0.41K' 

Costs  per  M.  B.  M.: 

Stumpage 

$2.42 

5.11 
6.58 

1.06 
1.21 

.62 
1.80 

6  31 

Logging  and  milling: 

Labor 

9.27 

6.91 

Shipping  and  selling: 

2  35 

1.53 

Overhead  and  administrative: 

4.  11 

other  costs          ._             . 

Total  mill  cost ! 

18.80 
10.20 

18.80 
24.36 

25.26 
11.10 

23.44 
16.79 

30.48 

Freight 

17  75 

Cost  to  retailer..    . 

29.00 

6.51 
1.77 
5.96 

43.16 

9.69 
2.64 
8.88 

36.35 

18.16 
2.22 
7.48 

40.23 

9.08 
2.46 
8.28 

48  33 

EetaU  costs: ' 

Labor            _                ... 

10  83 

Officers  and  owners  pay.  _  

2.95 

Other  costs 

9  94 

Total  cost  to  consumer 

43  24 

64.37 

54.21 

60.00 

71  95 

Recapitulation: 

2.42 
11.69 

4.69 
10.20 
14.24 

2.42 
11.69 

4.69 
24.36 
21.21 

4.31 
13.71 

7.23 
11.10 
17.86 

2.11 
14.12 

7.21 
16.79 
19.77 

6.31 

Legging  and  milling 

Selling  and  administrative 

Freight  .  ..        

16.18 
7.99 
17.75 

Retailers  costs 

23  72 

43.  24 

64.37 

54.21 

60.00  1       71  g.l 

I  ScuTce:  Economic  Problems  cftfie  Lvmbtr  and  Timber  Products  Industry.   National 
Recovery  Administration,  Industries  Studies  Section,  Msrch,  1936,  p.  323  (mimeo. J. 
'  Total  mill  costs  derived  from  industry  cost  questionnaires. 
'  Retail  costs  derived  from  industry  cost  questionnaires. 


Notice  particularly  that  logging  and  mill  labor,  even 
under  National  Recovery  Administration  regulations, 
in  no  case  got  more  than  15  cents  of  the  consumer  dollar, 
and  in  the  case  of  West  Coast  labor,  12  cents.  The 
railroads  generally  got  twice  that  amount  and  the 
retailer  usually  more  than  the  railroad.  In  fact,  if 
logguig  and  sawmill  laborers'  National  Recovery 
Administration  wages  had  been  halved,  the  reduction 
in  the  price  to  the  consumer,  even  if  passed  on  100 
percent,  woidd  be  less  than  7  percent  and  usually  fail 
to  exceed  6  percent. 

There  is  no  assumption  in  the  analysis  given  above  of 
a  parallel  trend,  constant  spread,  or  continuously  identi- 
cal or  proportional  relationships  between  the  prices  of 
labor  plus  other  production  costs  of  building  materials 
on  one  hand,  and  wholesale  prices,  retail  prices,  build- 
ing costs,  and  selling  prices  of  houses  to  consumers  on 
the  other.  Obviously  such  an  assumption  would  not 
fit  the  facts.  Each  of  these  sets  of  prices  is  subject  to 
special  influences  and  special  market  conditions.  The 
prices  of  houses  to  homeowners  bear  little,  if  any,  fixed 
relationship  to  reproduction  costs  of  the  structure,  since 
factors  like  style  of  house,  local  population  pressures 
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and  movements,  and  general  business  conditions  ^*  are 
more  important. 

Similarly  building  costs  correspond  but  loosely  with 
local  retail  prices  of  building  materials,  for  not  only  do 
types  of  materials  used  depend  somewhat  on  changing 
consumer  fancy  but  the  quantity  absorbed  varies  with 
price  and  technological  progress.  Retail  prices  of 
building  materials,  like  those  of  commodities  in  general, 
follow  wholesale  prices  only  sluggishly,  depending  to  a 
large  extent  on  local  distributor  competition. 

As  has  been  shown  above,  changes  in  building 
materials  wholesale  prices,  like  those  of  wholesale  prices 
in  general,  take  place  for  a  variety  of  special  monetary, 
financial,  and  even  political  reasons  wholly  dissociated 
with  changes  in  wage  rates  or  in  other  direct  costs. 
Numerous  interstitial  price  shifts  take  place  vertically 
witliin  the  industry  and  geographically  between  uses 
and  users,  types  of  outlets,  and  modes  of  distribution. 

In  sum,  the  prices  of  building  materials  cannot  be 
understood  by  adding  together  the  "costs"  at  various 
points  along  the  stream  from  the  origriaal  producer  to 
the  consumer.  The  maze  into  which  one  finds  himself 
drawn  in  the  attempt  to  understand  them  camiot  be 
threaded  by  any  simple  analysis.  Even  extended  ex- 
perience with  these  prices  leaves  the  student  in  a 
quandary.  The  attempt  to  bring  prices  to  levels  which 
will  mean  lower  costs  of  construction  calls  for  a  many- 
sided  attack. 

How  Can  the  Cost  of 

Building  Materials  Be  Reduced  ? 

To  reduce  the  cost  of  building  materials  and  equip- 
ment in  order  to  secure  more  housing  requires  activities 
of  several  kinds,  (1)  those  tendmg  to  increase  the 
efficiency  of  production  and  distribution  and  thus  lower 
the  prices  of  buildmg  materials,  (2)  those  designed  to 
encourage  a  high  degree  of  competition  within  the  mate- 
rials industries,  and  (3)  those  which  brmg  about  maxi- 
mum economy  in  assembly  at  the  site  and  incidentally 
economies  in  the  purchase  of  materials. 

Busmess  and  governmental  efforts  towards  getting 
more  materials  at  lower  prices  will,  of  course,  vary 
with  the  particular  industry  concerned,  but  they 
fortunately  need  concern  only  a  handful  of  such  indus- 
tries. As  was  noted  above  most  of  the  construction 
dollar  goes  for  four  or  five  items — lumber,  steel,  brick, 
cement,  and  heating  and  plumbing  equipment.  The 
materials  problem  so  far  as  manufacture  is  concerned 
is  mainly  concentrated  in  the  industrial  areas  covered 
by  the  lumber,  steel,  brick,  and  cement  mdustrics. 

A  complete  program  of  action  would,  of  course, 
require  tackling  each  problem  individually  after  careful 


3*  See  Frank  R.  Garfield  and  William  M.  Hoad,  "Construction  Costs  and  Real 
Property  Values,"  Journal  ot  the  American  Statistical  Association,  December  1937,  vol. 
32.  No.  200,  pp.  643-54. 


investigation  and  consultation  \nth  the  trade  associa- 
tions and  leading  producers  in  each  field.  In  the  lum- 
ber industry  certain  forces  were  at  work  late  in  1937 
causmg  stocks  to  accumulate,  a  development  which 
brought  further  declines  in  lumber  prices;  but  no  such 
promise  of  relaxation  of  the  grip  of  collectivistic 
restrictive  activity  of  business  exists  in  the  other 
industries.  Steel  and  cement  have  for  years  operated 
on  a  basing  pomt  system  for  the  control  of  prices. 
Both  are  produced  by  large  scale  production  methods 
and  controlled  by  gigantic  aggregates  of  capital. 

It  is  fairly  obvious  that  the  individual  consumer  has 
available  no  ready  means  of  obtaining  lower  prices  of 
materials.  There  are,  however,  governmental  devices 
which  can  be  used  if  the  aim  of  government  policy  were 
solely  to  reduce  prices.  Modification  of  tariff  schedules 
might  be  influential  in  some  cases.  Another  device 
which  is  available  is  the  more  rigid  enforcement  of  the 
antitrust  laws.  Difficulties  exist  in  breaking  up  col- 
lusive practices  even  where  they  are  known  to  constitute 
effective  economic  monopoly  or  where  they  introduce 
rigidities  into  the  mechanism  for  making  prices.  How- 
ever, many  of  the  agreements  and  trade  practices  are  so 
woven  into  the  business  structure  that  only  industrial 
reorganization  will  make  any  real  difference. 

A  third  device  open  to  the  consumer  is  that  of  utiliz- 
ing to  the  full  his  own  bargaming  power,  particularly 
insofar  as  it  is  concentrated  in  the  purchases  by  cities, 
counties.  States,  and  national  governments.  Stronger 
units  might  help  weaker  units,  putting  in  a  competitive 
bid  to  supply  neighboring  local  governments  at  reason- 
able prices.  Governmental  purchasing  agents  could 
co-ordinate  their  purchases  and  concentrate  the  bar- 
gaining power  inherent  in  large-scale  buying,  operating 
in  the  same  manner,  for  example,  as  does  the  bargaining 
power  of  the  large  automobile  concerns  to  secure  con- 
cessions from  the  steel  industry. 

Policies  of  public  buying  should  be  critically  re- 
examined. It  might  be  true,  for  example,  that  instead 
of  trying  to  secure  bids  on  individual  contracts,  cities 
and  other  governmental  units  might  initiate  a  well- 
known  practice  of  certain  highly  successful  chain  stores 
and  small  mail  order  houses;  namely,  contract  to  take 
all  of  an  individual's  output  for  a  period  of  years.  If 
governmental  agencies  find  that  even  this  inducement  is 
insufficient  to  establish  competition  between  indi\ndual 
producers,  it  is  theoretically  possible  to  follow  sound 
business  and  corporate  practice  by  producing  their  own 
materials.  Many  large  American  business  units,  both 
manufacturers  and  distiibutors,  find  such  cost  control 
necessary  to  guarantee  adequate  supphes  of  raw  mater 
ials  at  reasonable  prices.  Municipal  purchasing  agents 
have  demonstrated  the  method  of  combined  purchasing 
City  fire  departments  manufacture  parts  of  their  own 
equipment.     The  Federal   Government  has  let  inde- 
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pendent  contracts  where  evidence  of  collusive  bidding 
could  be  shown. 

Many  other  devices  will  suggest  themselves  as 
detailed  examination  is  made  of  the  indi\'idual  indus- 
tries— de%aces  such  as  changes  in  tax  poUcies,  reduction 
or  readjustment  of  freight  charges,  manufactiu-e  and 
distribution  of  building  materials  for  low-cost  houses 
by  relief  labor,  reduction  of  wholesale  and  retail  ex- 
penses by  factory-to-site  operations,  and  the  like. 

To  rest  on  the  demand  for  more  competition  is,  how- 
ever, considerably  to  oversimplify  the  problem.  Much 
of  the  combination  and  collusion  which  have  devel- 
oped in  the  industrj-  have  come  directly  from  the 
character  of  the  building  industry.  In  its  distributive 
phases  the  industry  consists  of  a  multitude  of  competing 
units  which  compound  the  expenses  of  competition  and 
overlook  the  efRciencies  of  better  organization.  Large- 
scale  operations  in  themselves  do  not  make  for  effi- 
ciency, and  even  when  efficient  they  may  develop  anti- 
social practices.  But  the  organization  of  the  distribu- 
tion of  materials  so  as  to  bring  about  efficient  purchas- 
ing will  probably  only  come  when  large-scale  operations 
in  building  homes  are  actually  undertaken.  For  this 
reason,  we  turn  to  a  brief  discussion  of  the  savings  in 
material  costs  wluch  can  be  achieved  through  large- 
scale  construction  operations. 

Handicraft  Character  of  House  Building 

High  as  some  prices  are,  houses  could  be  built  more 
cheaply  if  the  process  of  assembly  were  less  disorganized. 
At  present,  the  job  of  putting  up  a  house  is  one  of  assem- 
bhng  hundreds  of  parts,  including  many  which  are 
ordered  to  specifications.  It  involves  numerous  opera- 
tions, requires  a  score  of  indi^^dual  skills  or  trades,  and 
utiUzes  several  hundred  items  of  equipment,  varying 
from  transits  to  concrete  mixers.  Usually  a  dozen  or 
more  separate  contracts  must  be  negotiated.  On 
nearly  every  job  is  found  a  group  of  sub-subcontractors 
whose  accounting  methods  are  rudimentary.  Each 
bidder  figures  the  cost  of  materials,  adds  on  a  percentage 
for  waste,  mcurs  the  overhead  of  running  from  job  to 
job  for  labor  and  equipment,  and  adds  a  profit  wliich 
is  as  much  as  he  thinks  he  can  get  considering  the  bid 
of  his  competitors  and  the  shrewdness  or  bargaining 
leverage  of  the  contractor  or  purchaser. 

The  need  for  integrating  such  various  activities  has 
long  been  felt.  Almost  universally  there  have  grown 
up  local  tie-ups,  reciprocity  arrangements  between  con- 
tractors and  building  materials  dealers,  between  archi- 
tects, building  supply  houses,  and  building  and  loan 
associations  or  banks,  and  between  contractors  and 
labor  organizations.  Local  pressure  is  often  utilized  to 
keep  the  contracts  in  the  community,  particularly  where 
local  dealers  or  contractors  have  perfected  arrangements 
for  dividing  the  local  market  between  them. 


Contractors  who  know  their  subcontractors  and  who 
have  semipermanent  arrangements  with  them  add  an 
element  of  efficiency  to  the  building  operation  which  can 
otherwise  be  achieved  only  by  corporate  integration  or 
large-scale  operators.  Competitive  bidding  contains 
large  elements  of  waste.  Duplicate  designing  of  slip- 
shod character,  collusive  bidding  within  narrowly- 
agreed  ranges,  cleared  bids  dominated  by  an  association, 
overhead  for  contracts  not  received  are  all  expensive. 
They  account  to  some  extent  for  irregular  operation  and 
high  overhead  as  weU  as  high  labor  costs. 

Existing  organizations  always  tend  to  oppose  change. 
Accepted  methods  are  the  easiest  to  use.  \Mien  they 
seem  to  react  to  the  financial  advantage  of  all  concerned 
it  would  be  strange  to  find  any  other  attitude.  Nor  is 
it  strange  to  find  that  those  who  have  investment  in 
high-cost  construction  lack  interest  in  lower  reproduc- 
tion costs. 

With  so  many  powerful  forces  opposed  to  change,  the 
traditional  method  of  building  tailor-made  homes  has 
experienced  little  change  or  improvement.  Use  of 
labor-saving  devices  is  the  exception.  Often  contrac- 
tors recruit  laborers  for  each  job  and  operate  on  such 
slender  resources  that  they  even  lack  the  capital  to 
take  advantage  of  quantity  and  cash  discounts.  Ma- 
terials are  dumped  on  the  site  and  fitted  by  the  "cut-try- 
and-cut-again"  procedure.  There  are  few  operative 
builders  able  to  put  up  a  block  or  row  of  houses,  tliis 
type  of  construction  accounting  even  in  1929  for  only 
2  percent  of  the  total  value  of  residences  built.  Most 
building  is  done  by  small  contractors,  as  table  XXI 
indicates.  The  small  volume  of  business  done,  the 
small  number  of  employees  per  establishment,  and  the 
meager  amounts  of  materials  installed  by  the  firms 
contained  in  tliis  sample  depict  the  small  retail  char- 
acter of  the  business. 

Table  XXI. — Building  contractors  in  1935  ' 


Type  of  contractor 


General  building 

Carpentering... 

Concreting 

Electrical.. 

Excavating    and/or 
foundation 

Glass  and  Blazing 

Heating  and  plumbing. 

Roofing  and  sheet  metal 

Masonry 

Ornamental  iron 

Painting,     papcrhang 
ing,  decorating 

Plastering 

Tile  and  mantel 

Wrecking  and  demoli' 
tion 


Number  of 
establish- 
ments 


Total 


8,33' 

7,853 

981 

8,473 

375 

141 

23,856 

5,927 

1,288 

158 

11,078 
899 
891 

129 


In 
this 
sam- 
ple 


7,139 

5,69S 

869 

3,413 

342 

86 

13,741 

2. 8S9 

823 

145 

6,186 
720 
665 

IDS 


Value  of  work 
performed 


Total 
(add 
000) 


$3,12.  329 
2S,  129 
10.  465 
70,  371 

11,716 

1,851 

214.  642 

47,  844 

10.203 

1.369 

38.605 
9,  476 
13,680 

2,325 


Aver- 
age 
per 
firm 


$49. 000 
4.400 
12.000 
21,000 

34,000 
21,000 
16.800 
16, 500 
12,000 
9.400 

6,200 
13,000 
20,600 

21,000 


Employees 

(average  per 

year) 


Total 


.A.ver' 

age 
per 
firm 


105,  302 
6,038 
3,609 
16,  299 

3,938 

404 

45,  752 

12.209 

2,996 

316 

12,  394 

3,  ISO 
3,793 

931 


14.7 
1.  1 
4.1 
4.8 

a. 5 

4. 

3.3 

4.2 

3.6 

2.2 

2.0 
4.4 

5.7 


Cost  of  ma- 
terials in- 
stalled 


Total 
(add 
000) 


.\ver- 

age 
per 
firm 


$162,641 

9,67 

4.383 

28,997 

2,478 

756 

103, 005 

20,836 

3,! 

618 

9,464 
3,261 
6,478 


$22, 800 
1,700 
5,000 
8,  .100 

7,200 
8,800 
7,500 
7,200 
4,800 
4,300 

1,500 
4,500 
9,700 


1  Source:  Data  are  taken  or  computed  from  the  Census  of  Business,  Construction 
Industry:  1933,  table  2,  vol.  I,  p.  45.  Figure  for  total  number  of  firms,  ibid.,  table  1. 
vol.  I,  p.  1. 
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National  Resources  Committee 


Are  There  Economies  in 
Large  Scale  Operations? 

This  suggests,  in  conclusion,  possibly  one  of  the  most 
promising  waj's  of  reducing  the  high  cost  of  building 
materials;  namely  that  of  large  scale  buildmg  through 
which  can  be  reahzed  the  economies  of  large  order 
purchasing  and  transportation  of  materials,  and  of 
central  planning  and  control  of  development.  The 
experience  of  a  few  such  large  scale  operations  may  well 
be  worth  describing. 

According  to  President  N.  M.  Ruben  of  a  Chicago 
appraisal  company,  as  quoted  in  the  Architectural  Forum 
for  August  1937,  a  saving  of  13  percent  can  be  realized 
in  a  development  of  only  10  houses.  He  took  bids  from 
Chicago  subcontractors  on  a  two-story  colonial  brick 
veneer  home  complete  %\'ith  winter  air  conditioning,  and 
on  the  same  house  built  10  times  over.  His  compara- 
tive figures  are  based  on  actual  plans  and  specifications 
and  on  the  bids  received  from  the  subcontractors 
approached. 

Significant  deductions  from  Appraiser  Ruben's  com- 
parative figures: 

The  pipe  trades — heating,  ventilating,  and  plumbing — are 
fields  showing  relatively  slight  differentials. 

Plastering  likewise  is  a  trade  in  wliicli  the  operative  builder  can 
effect  only  a  slight  saving,  and  then  only  if  he  is  a  shrewd  buj'er. 

Greatest  savings  can  be  marked  up  in  the  shell  of  the  building. 
Concrete,  masonry,  and  lumber — those  items  over  which  the 
general  contractor  has  chief  control — are  all  fields  where  bulk 
purchase  of  materials  and  a  large  covering  contract  will  reduce 
costs. 

Carpentry  and  miUwork,  embracing  staircases,  provide 
another  category  where  savings  can  be  effected. 

The  obvious  corollary  to  Appraiser  Ruben's  comparison  is 
that  multiplying  his  base  house  by  10  is  not  enough  to  effect  as 
appreciable  savings  as  with  a  larger  project.  Thus  the  roofing 
contractor  might  well  have  figured  that  his  reduction  in  materials 
for  10  houses  would  be  offset  by  the  spasmodic  use  of  his  labor. 

Bids  received  on  the  most  important  items  entering  into 
Appraiser  Ruben's  hypothetical  house  are  listed  under  "Indi- 
vidual Buying."  .\verage  costs  for  the  same  structure  dupli- 
cated 10  times  are  listed  under  "Operative  Buying."  ^^ 

The  article  gives  the  following  tabulation  which  well 
merits  detailed  study: 

Indiridual        Operative 
buying  buying 

Excavation,  backfill,  grading $250  •$250 

Foundations,  dampproofing 750  680 

Structural  steel 50  50 

Masonry  walls 1.030  9.50 

Carpentry,  including  millwork,  hardware,  in- 
sulation, and  stairs 2,978  2,429 

Plastering 710  615 

Sheet  metal 80  70 

Roofing 125  125 

Tile 145  145 

Painting  and  decorating 650  535 

Glass  and  glazing 70  70 

Plumbing,  sewerage,  gas  fitting 850  760 

"  Architectural  Forum,  August  1937,  vol.  67,  Xo.  2,  p.  54. 


Individual        Operative 
buying  buying 

Heating,  air  conditioning $685  $600 

Electric  wiring,  service 232  174 

Electric  fixtures '. 75  75 

Calking,  weatherstrips 45  35 

Shades  and  blinds 25  25 

Linoleum 75  75 

Building  permit 52  52 

Total $8,877         $7,715 

Again,  the  firm,  American  Houses,  Inc.,  has  found  in 
puttmg  up  their  new  plywood  asbestos  shingle  houses 
(prefabricated)  that  the  cost  of  structure  for  building 
a  single  house  was  $1,356.64  and  for  numbers  of  houses 
was  $1,249.66,  or  $107  less,  of  which  $27  represented 
saving  in  excavation  and  $40  represented  saving  in  lay- 
ing foundations. 

Another  indication  of  the  economies  of  large-scale 
operations  is  the  fact  that  the  Westacres  project  at 
Pontiac,  Mich.,  built  more  than  150  houses  of  roughly 
the  same  type  as  Purdue  University's  house  No.  1,  the 
former  at  a  cost  of  structure  of  $3,477.48,  the  latter  at 
a  cost  of  structure  of  $4,852.45,  a  difference  of  nearly 
40  percent.  While  not  precisely  comparable,  the  dif- 
ferences in  these  costs  are  significant. 

A  final  bit  of  evidence  on  this  point  should  be  cited, 
the  Meadville,  Pa.,  project  where  in  1936  a  wooded 
hillside  was  transformed  into  a  community  of  202  houses 
m  8  months.  The  Federal  Housmg  Admmistration  in- 
sured a  4-percent  loan  of  $1,012,000  amortizable  in  30 
years.  "Corporation  officials  estimate  that  the  houses 
built  under  this  plan  cost  25  percent  less  than  indi- 
vidually-btiilt  houses  of  comparable  size  and  quality."  '^ 

Large-scale  operations,  however,  require  not  only  a 
far  larger  investment  per  contractor  than  the  industry 
now  has.  They  also  require  the  ability  to  operate  on 
one  tract  or  in  one  neighborhood.  Otherwise,  difficul- 
ties in  supervision  and  organization  cause  increases  in 
overhead  which  more  than  offset  other  savings. ^^ 

Some  Examples  of  Vertically-Organized 
Building  Operations  ^' 

At  present  in  the  United  States  it  seems  that  gen- 
uinely low-cost  housing  can  only  be  built  by  special 
groups  of  persons.  Trailer  manufacturers  are  providing 
accommodations  for  hundreds  of  thousands  of  families 
m  mobile  houses.  Cottage  camps  and  auto  courts  have 
provided  inexpensive  and  moderately  comfortable 
accommodations  for  tourists.  Many  industrial  firms 
have  built  good  but  inexpensive  company  houses  for 
their  workers.     The   Newport   News   ShipbuildLag   & 

'«  "The  Construction  Industry  Yearbook,"  1937  edition,  published  by  the  Engineer- 
ing News  Record,  p.  79. 

''  In  Great  Britain  large  firms  build  houses  in  groups  of  50  or  100  in  about  10  weeks, 
the  house  selling  for  about  $2,250  and  the  land  costing  about  -^275.  One  such  firm  was 
recently  building  simultaneously  in  21  communities,  and  proudly  boasted  that  in  less 
than  10  yenrs  it  had  marketed  30,000  liouses. 

3S  For  a  parallel  discussion,  see  section  on  "The  Significance  of  Small-House 
Design,"  pp.  47-49. 
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Drydock  Corporation  recently  completed  75  two-  and 
three-bedroom  frame  houses  for  its  Negro  laborers  at  a 
cost  completely  furnished  of  only  $2,400.  The  two 
prefabricating  companies  of  the  American  Rolling  Mills 
Co.  have  built  300  houses,  and  General  Houses,  Inc., 
has  built  about  40. 

Other  examples  can  be  cited,  such  as  the  Westacres 
project  at  Pontiac,  Mich.,  which  has  been  mentioned 
previously  in  this  discussion.  It  constructed  two-story 
houses  with  an  acre  of  land  for  $4,4.39.  Still  another 
development  is  that  of  the  Gross  Morton  project.  Long 
Island,  where  232  of  a  projected  1,000  iH-story  houses 
have  been  built  at  a  cost  of  $5,298  each.  Another 
example  is  that  of  Colonial  Garden  Homes,  Long  Island, 
which  consists  of  a  house  26  by  36  feet  plus  a  garage 
on  a  lot  53  feet  by  100  feet,  all  for  $3,000.  The  develop- 
ment producmg  the  cheapest  house  is  that  of  Realty 
Associates,  Inc.,  on  Long  Island  who  provide  4-room 


frame  cottages  on  lots  43  feet  by  100  feet  for  $2,500.^^ 
These  illustrations  give  an  idea  of  the  fact  that  low- 
cost  houses  can  be  built.  Stud}-  of  their  cost  indicates 
that  savings  can  be  made  in  buying  materials.  These 
savmgs  can  be  supplemented  by  better  organization  on 
the  site.  Fnrthemiore,  such  changes  in  industrial 
organization  arc  gradually  demonstratuig  their  prac- 
ticability. Thej'  will,  of  course,  be  fought  by  those 
attached  to  the  older  ways  of  building. 

The  process  of  obtaining  a  reduction  in  the  high 
prices  of  building  materials,  of  lowermg  freight  charges, 
of  reducing  distributive  margins,  and  of  integrating 
the  various  craft  operations  on  the  site  is  beset  with 
difficulties.  Rationalization  will  be  slow.  But  there 
are  indications  that  it  is  making  headway. 

**  It  should  not  be  assumed  that  these  prices  are  for  houses  of  the  same  quality. 
Likewise,  the  question  of  cost  is  a  matter  of  the  character  of  financing  and  the  length 
of  life  of  the  house  and  the  community.  These  factors  are  discussed  elsewhere  in  this 
series. 
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V.  LABOR  AND  THE  COST  OF  HOUSING^ 

By  Mercer  G.  Evans  ■ 


Introduction  and  Summary 

Kecent  discussions  have  tended 
to  emphasize  the  high  price  of 
Construction  labor  as  one  of  the 
principal  factors  retarding  the 
development  of  adequate  hous- 
ing facilities  for  families  in  the 
lower  income  groups.  An  ex- 
amination of  available  data  indi- 
cates that  wage  rates  of  building 
trades  workers,  when  viewed  in 
terms  of  their  annual  earnings, 
or  when  compared  to  the  wage 
rates  of  similarly  skilled  workers 
in  manufacturing  industries,  are  not  out  of  line  with 
the  wage  rates  of  workers  in  other  Imes  of  employment. 
On  the  other  hand,  a  review  of  the  organization  and 
operations  of  the  construction  industry  discloses  con- 
ditions responsible  for  higher  unit  labor  costs  than 
would  be  necessary  if  the  industry  could  be  established 
on  a  more  stable  basis  and  could  provide  greater  con- 
tinuity of  employment  and  greater  income  security. 
With  regard  to  the  immediate  future,  however,  it 
appears  that  the  achievement  of  any  major  economies 
in  labor  costs  will  result  from  better  organization  both 
of  the  industrial  relations  and  the  management  of  labor 
on  the  building  job.  Such  development  can  be 
encouraged  by  the  type  of  practice  which  the  Govern- 
ment might  cultivate  on  projects  under  its  direction. 
Private  builders  interested  in  better  management  have 
also  demonstrated  some  of  the  possibilities  which  lie 
in  this  field. 

Relationship  of  Labor  Costs 
to  Total  Construction  Costs 

Data  concerning  labor-cost  ratios  in  the  building  in- 
dustry are  limited.  The  information  that  is  available, 
however,  indicates  that  direct  labor  costs  of  private  and 
public  house  builders  range  from  25  to  60  percent  of 


Available  data  indicate  that  wage  rates 
of  building-trade  workers  viewed  in  terms 
of  national  earnings  are  not  out  of  line 
with  wage  rates  of  workers  m  comparable 
lines  of  e?nployment.  Shortages  of  labor 
have  occurred  only  in  relatively  few  crafts 
involving  highly  skilled  workers.  Lower 
labor  costs  are  probable  only  with  guaran- 
ties of  more  full-time  employment.  Ver- 
tical integration  is  one  possible  method 
of  achieving  this  end.  An  additional 
method  is  through  the  regularization  of 
Government  building  operations. 


'  This  report  will  be  limited  to  the  consideration  of  direct  labor  costs,  as  indirect 
labor  costs  appear  in  the  costs  of  material.  It  might  be  pointed  out.  however,  that 
stabilization  of  construction  activities,  as  well  as  standardization  of  the  materials 
nsed.  should  effect  economies  in  the  utilization  of  labor  as  well  as  capital  investments 
in  the  manufacture  of  materials.  Large-scale  operations  in  the  construction  of  houses 
has  already  indicated  that  material  costs  can  be  substantially  reduced  when  orders 
can  be  placed  on  a  large-scale  basis.  If  housing  activities  in  general  were  regularized, 
these  economies  should  be  several  times  multiplied. 

'  Dr.  Mercer  G.  Evans  is  Director.  Labor  Relations  Division,  Farm  Security 
Administration  (Resettlement  Administration),  Department  of  Agriculture.  Mr. 
Evans  was  assisted  in  his  analysis  by  Dr.  N.  O.  Silvermaster.  senior  economist  of  his 
staff. 
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direct  construction  costs.^  The 
ratios  were  higher  for  large-scale 
housmg  projects  undertaken  or 
financed  by  the  Government 
than  for  small-scale  operations 
of  private  builders.  These  large- 
scale  undertakings  provided  pos- 
sibilities of  economies  in  mate- 
rials purchases  that  could  not  be 
equaled  in  the  utilization  of 
labor.  Governmental  influence, 
furthermore,  especially  because 
of  the  pro\4sions  of  the  antikick- 
back  statute,  caused  actual 
hourly  wage  payments  to  be  higher  than  was  the  case 
in  certain  private  undertakings.  The  labor-cost  ratios, 
also,  were  higher  on  government  projects  erected  by 
force-account  methods  *  than  on  government  projects 
erected  by  contract.  On  most  of  these  force-account 
projects,  however,  certain  conditions  of  relief  employ- 
ment had  to  be  observed.  This  resulted,  in  many 
cases,  in  the  employment  of  surplus  workers,  the  use 
of  hand  methods  instead  of  machine  methods,  staggered 
crews  employed  for  varying  short  periods  of  time,  and, 
to  a  degree,  the  employment  of  less  qualified  workmen. 
The  available  data  do  not  reveal  a  significant  correla- 
tion between  hourly  wage  payments  and  labor-cost 
ratios.  This  was  not  unexpected,  for  other  evidence 
appears  to  indicate  that  in  many  instances  higher  wages 
have  enabled  builders  to  secure  more  efficient  workers; 
and  higher  wages,  also,  have  tended  to  inspire  more 
efficient  management  of  labor,  and  to  encourage  the 
utilization  of  more  effective  mechanical  aids.^  The 
wide  range  of  relationships  between  hourly  wage  pay- 
ments and  labor-cost  ratios,  both  with  regard  to  all  of 
the  data  available  and  with  regard  to  the  data  as  segre- 
gated for  the  several  conditions  indicated  in  the  ac- 
companying tables,  points  to  other  factors  which  are 
more  significant  than  hourly  wage  rates  in  determining 
labor-cost  ratios  in  the  house  construction  industry. 
Wages  and  Earnings  of 
Building  Trades  Workers 

It  is  frequently  assumed  that  the  construction  indus- 
try, with  regard  to  labor-cost  ratios  and  rates  of  wages, 

'  "Construction  costs,"  as  used  in  this  chapter,  will  refer  only  to  costs  of  materials 
plus  cost  of  direct  labor;  "labor  costs"  will  refer  only  to  the  wages  paid  to  foremen  and 
manual  workers  on  the  job  site.  "Labor-cost  ratio"  is  used  to  refer  to  the  percentage 
which  "labor  cost"  is  of  "construction  cost." 

*  "Force  account"  refers  to  construction  carried  on  by  the  Government  as  contrasted 
with  work  done  by  contract. 

•  These  paragraphs  are  based  on  the  figures  presented  in  tables  I,  II,  III,  and  IV. 
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stands  out  in  marked  contrast  to  other  industries.  It  is 
important  to  know,  however,  what  values  are  being 
compared  when  the  rates  of  paj'  and  labor-cost  ratios  of 
the  construction  industry  are  contrasted  with  similar 
figures  of  other  industries.  An  industry  with  an  over- 
whelming proportion  of  unsldlled  labor  will  naturally 
have  a  much  lower  average  hourly  rate  for  all  workers 
than  an  industry  where  the  labor  force  is  primarily 
composed  of  highly  skilled  men.  Similarly,  the  labor- 
cost  ratio  in  the  construction  industry  may  be  high 
when  compared  with  that  in  a  mass  production  mdustry 

Table  I. — Labor-cost  ratios  and  average  hoiirly  wage  ■payments. 
Federal  housing  projects  ' 


Project 


District  of  Columbia,  Alley  Dwelling  Authority,  row  bouses, 
1936 

Atlanta,  Ga.,  Techwood  Apartments,  P.  W.  A.  1935-36 -.. 

Miami,  Fla.,  Liberty  Square  houses,  P.  W.  A.,  1936 - 

Montgomery,  Ala.,  Paterson  Courts,  P.  W.  A.,  1935-36 

Montgomerv,  Ala..  Riverside  Heights,  P.  W.  A.,  1935-36 

Cleveland,  Ohio,  Cedar  Central  Apartments,  P.  W.  A..  1935-37. 

New  Yorli  City,  Knickerbocker  Apartments,  R.  F.  C.  funds, 

1933-34. ._ 


'  Source:  Bureau  of  Labor  Statistics. 

'  stated  in  percentages  of  total  construction  costs  chargeable  to  labor  at  the  site. 

Table  II. — Labor-cost  ratios  and  average  hourly  wage  payments: 
averages  of  13  cities,  representative  buildings,  1932 


Project 


Atlanta,  Ga 

Boston,  Mass 

Chicago,  111 

Dallas,  Tex 

Duluth,  Minn 

Indianapolis,  Ind 

Little  Rock,  Ark 

New  Orleans,  La 

New  York,  N.  Y 

St.  Louis.  Mo 

Salt  Lake  City,  Utah. 

Seattle,  Wash 

Trenton,  N.J 


Average 

Labor 

hourly 

cost 

earnings' 

ratio  ' 

$0,658 

29.9 

1.052 

43.1 

1.234 

34.9 

.673 

26.0 

.739 

33.7 

.874 

40.3 

.574 

32.3 

.568 

30.6 

1.199 

40.4 

1.084 

37.0 

.863 

34.4 

1.052 

42.5 

.833 

41.0 

I  These  are  average  hourly  wage  payments,  union  and  nonunion,  as  reported  in 
1936-37.  It  is  believed  that  they  are  fairly  proportionate  in  most  cases  to  actual  wage 
payments  in  these  cities  in  1932. 

'  Reported  in  Monthly  Labor  Retiew,  October  1932.  p.  764.  "Labor-cost  ratio" 
indicated  in  percentages  of  total  construction  cost  chargeable  to  labor  at  the  site. 

Table  III. — Labor-cost  ratios  and  hourly  wage  payments,  Resettle- 
ment Administration,  IS  projects,  1935-37  ' 


Project 

Average 

hourly 

earnings ' 

Labor- 
cost 
ratio  3 

$1. 112 
.825 
.788 
.775 
.751 
.717 
.716 
.675 
.642 
.606 
.514 
.500 
.483 

55. 1 

Malta,  Mont.,  frame _ 

61  6 

Alamosa,  Cole,  adobe - 

63  1 

*  54  9 

Phoenix,  Ariz.,  frame 

*  63  5 

Rirminphfini,  \\-a  ,  fr^ni^i 

53  9 

Ironwood,  Mich.,  frame _ 

60  5 

«  49  6 

Newport  Xcws,  Va.,  brick  veneer 

57  7 

Pine  Bluff,  Ark.,  frame.     , 

5  4g  6 

Penderlea,  X.  C.,  frame 

57  0 

'  Compiled  by  the  Labor  Relations  Division,  Farm  Security  .Administration. 

'  Based  on  all  project  wage  payments,  including  large  amounts  of  outside  develop- 
ment work,  road  building,  sewer  and  water  mains.  land  clearing,  ditching  and  land- 
scaping, and  inchiding  community  buildings  and  other  community  appurtenances. 
In  most  cases,  however,  these  figures  are  believed  to  be  proportionately  lower  than 
corresponding  figures  on  house  construction  only. 

5  Based  on  house  construction  alone.  Ratio  stated  in  percentages  of  total  construc- 
tion cost  chargeable  to  labor  at  the  site. 

*  These  houses  not  equipped  with  heating  systems. 

'  These  houses  not  w  ired  or  equipped  with  inside  toilets  or  beating  systems. 


with  a  continuous,  unidirectional  flow  of  output,  but  it 
may  not  be  high  when  compared  with  industries  where 
the  productive  processes  have  not  been  transferred  to 
automatic  or  semiautomatic  machines  and  where  opera- 
tions depend  on  highly  sldUed  personnel. 

The  relatively  high  labor-cost  ratio  in  the  construc- 
tion industry  is  not  unique,  as  on  first  glance  it  appears 
to  be,  for  an  anah'sis  of  the  Census  oj  Manufactures 
for  1929  shows  that  a  number  of  major  industries  have 
as  high  or  even  higher  ratios  of  labor  cost  than  that 
found  in  the  construction  industiy.  Thus,  the  Census 
of  Manufactures  lists  16  major  manufacturing  groups, 
5  of  which  have  labor-cost  ratios  ranging  from  37.7 
to  53.7  percent.  Of  these,  the  printing,  publishing,  and 
allied  industries  have  a  labor-cost  ratio  of  45.4  percent; 
stone,  clay, and  glass  products, 45.2  percent;  machinery, 
not  including  transportation  equipment,  37.7  percent; 
forest  products  38.2  percent;  and  railroad  repair  shops 
53.7  percent.  In  the  other  manufacturing  industries,  the 
labor-cost  ratios  range  from  8.2  percent  for  products  of 
petroleum  and  coal,  to  26.4  percent  in  the  rubber  prod- 
ucts industries.  On  the  same  basis,  using  the  Census  of 
Construction,  the  labor-cost  ratio  for  the  construction 
industry  as  a  whole  was  41.7  percent  in  1929.° 

It  may  be  stated  that,  as  a  general  rule,  industries 
with  high  labor-cost  ratios  are  those  which  are  not  well 
adapted  to  standardized  quantity  production  on  a 
machine  basis.  They  are  industries  which  depend  to 
a  great  extent  on  the  skill  of  the  worker,  that  is,  indus- 
tries where  a  large  percentage  of  operations  in  the 
productive  process  depend  upon  handicraft  skills,  or 
where  the  mechanical  processes  must  be  guided  by 
highly  skilled  men;  or  industries  where  the  inroad  of 
machine  technology  has  not  been  important  and  where 
operations  require  a  large  expenditure  of  unskilled  labor. 

One  noticeable  trend  of  modern  technology  has  been 
and  is  in  the  direction  of  the  displacement  of  skilled 
and  unskilled  labor  by  the  semi-skilled  type  of  labor. 
This  has  been  particularly  true  of  those  industries 
where  the  productive  processes  have  been  shifted  more 
and  more  to  automatic  or  semi-automatic  machines 
operated  by  workers  having  only  limited  training,  as 
in  the  automobile,  shoe,  chemical,  food,  and  textile 
industries.  The  successful  adoption  of  the  machine 
method  of  production  is  conditioned,  however,  upon 
several    factors.     The    productive    process    must    be 


«  The  figures  used  in  this  paragraph  and  in  table  \"  are  admittedly  detective;  they 
represent,  however,  the  only  generalized  statistical  measures  available  for  this  type 
of  analysis.  The  figures  on  labor-cost  ratios  are  defective  because  of  the  varying 
amounts  of  work  performed  on  materials  before  delivery  to  firms  in  the  several  census 
classifications  and  because  of  the  quantities  of  work  contracted  out,  in  some  industries, 
to  firms  in  other  census  classifications.  The  figures  on  skilled  labor,  in  table  \',  are 
defective  because  of  migrations  of  workers  from  one  industry  to  another,  resulting  in 
heavier  weightings  of  industries  at  seasonal  peaks  on  the  census-taking  date.  The 
high  percentage  of  skilled  workers  reported  for  the  construction  industry,  also,  is  due 
at  least  in  part  to  the  intermittency  of  employment  available  to  building  trades 
workers.  Other  evidence  indicates  that  less  than  three-fourths  of  the  man-hours  of 
labor  employed  by  the  construction  industry  is  performed  by  skilled  workers. 
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Table  IV. — Labor-cost  ratios  and  Jwvrly  wage  payments,  educa- 
tion buildings  erected  with  NIRA  funds,  1933-S6  ^ 


state 


North  Carolina. 

Kentucky 

Florida 

Tennessee 

Virpinia 

Alabama 

Oklahoma _ 

Georgia... 

South  Carohna. 

Arkansas.. 

Mississippi 


SOUTHERN  STATES 


Illinois 

New  Jersey 

Connecticut 

Indiana 

New  Hampshire. 

Wisconsin 

Missouri 

Minnesota 

Iowa 

Rhode  Island 

Maine 

Pennsylvania 

West  Virginia 

Delaware 


INDUSTRIAL  STATES 


North  Dakota. 
South  Dakota. 
New  Mexico... 

Kansas 

Nebraska 

Arizona. 


GREAT  PLAINS  STATES 


Nevada 

Montana 

Washington. 

Idaho 

Wyoming 

Oregon 

Colorado 

Utah 


FAR  WESTERN  STATES 


Number 

Average 

Labor- 

of 

hourly 

cost 

buildings 

earnings 

ratio  ' 

26 

$0.  799 

35.5 

6 

.770 

33.8 

1 

.758 

38.6 

5 

.739 

35.4 

37 

.737 

35.3 

10 

.712 

37.7 

30 

.708 

30.6 

11 

.698 

37.6 

8 

.696 

36.7 

10 

.694 

28.8 

11 

.648 

34.4 

24 

1.014 

34.8 

11 

1.013 

37.8 

6 

.977 

37.5 

6 

.933 

38.7 

4 

.933 

36.6 

12 

.932 

31.6 

26 

.910 

37.4 

14 

.895 

31.8 

19 

.892 

34.9 

5 

.887 

34.0 

2 

.874 

37.5 

13 

.843 

34.6 

2 

.792 

37.6 

3 

.758 

36.9 

10 

.E45 

31.8 

8 

.808 

30.2 

4 

.788 

33.9 

18 

.781 

33.1 

11 

.769 

32.0 

6 

.694 

28.8 

3 

1.085 

30.6 

17 

1.035 

33.2 

20 

.961 

33.7 

4 

.925 

28.6 

2 

.919 

37.8 

16 

.918 

35.7 

3 

.9«1 

28.1 

6 

.847 

26.7 

1  Information  supplied  by  the  Bureau  of  Labor  Statistics. 

3  Stated  in  percentages  of  total  construction  costs  chargeable  to  labor  at  the  site. 

Table  V. — Ratio  of  labor  cost  and  percentage  skilled  wage  earners, 
by  industrial  groups^  1929 


Industry 


Railroad  repair  shops 

Printing,  publishing,  and  allied  industries 

Stone,  clay,  and  glass  products 

Construction 

Forest  products 

Machinery,  not  including  transportation  equipment 

Rubber  products 

Iron  and  steel  and  their  products,  not  including  machinery.. 

Textiles  and  their  products 

Leather  and  its  manufactures _ 

Paper  and  allied  products 

Transportation  equipment. 

Nonferrous  metals  and  their  products 

Chemical  and  allied  products 

Food  and  kindred  products 

Products  of  petroleum  and  coal , 


Labor 

Percent 

cost 

skilled 

ratio ' 

workers  ^ 

53.7 

45.1 

45.4 

69.2 

45.2 

15.2 

'41.7 

78.6 

38.2 

23.8 

37.7 

47.6 

26.4 

8.9 

26.3 

25.8 

25.4 

13.3 

24.1 

2.4 

20.8 

13.4 

20.4 

37.7 

15.2 

29.5 

15.2 

13.5 

9.5 

7.5 

8.2 

27.2 

1  Biennial  Census  of  Manufactures,  1931,  pp.  37-38,  except  for  construction. 

2  Computed  from  Census  of  Population,  vol.  V,  General  Report  on  Occupations, 
ch.  7, 1930. 

3  Construction  Industry  Census,  1930,  p.  23. 

capable  of  being  organized  as  a  continuous  flow;  it 
must  be  possible  to  break  the  operations  to  be  per- 
formed into  simple  parts  so  that  they  may  be  turned 
over  to  specialized  machines;  and,  finally,  the  material 
used  and  the  end  product  must  be  relatively  standard- 
ized, uniform  and  constant  in  size  and  shape. 

It  is,  of  course,  patent  that,  at  the  present  time,  none 


of  these  conditions  exist  in  the  residential  construc- 
tion industry,  and  that  by  its  very  nature  the  industry 
will  find  it  difficult  to  meet  the  requirements  of  modern 
technology.  It  does  not  follow  that  the  construction 
industry  is  entirely  closed  to  the  introduction  of  me- 
chancial  appliances,  for,  as  a  matter  of  fact,  certaui 
operations  formerly  performed  by  human  labor  have 
already  been  mechanized.  The  trenching  machine, 
the  excavator,  the  crane,  the  bucket  conveyor,  the 
plaster  and  cement  mixer,  have  already  mechanized 
many  operations  and  have  displaced  numerous  workers. 
The  mechanization  of  certain  simple  operations, 
however,  is  not  the  same  thing  as  the  introduction  of 
machine  technology  in  the  productive  process  as  a 
whole;  for  the  latter  presupposes  a  development  of  a 
system  of  machines  which  makes  possible  not  only  a 
considerable  displacement  of  labor  in  general,  but  also 
the  replacement  of  liighly  skilled  by  semiskilled  labor. 

Despite  a  certain  degree  of  mechanization  already 
obtamed,  the  construction  industry  in  general,  and  resi- 
dential construction  in  particular,  remains  essentially  a 
handicraft  industry  where  building  operations  depend 
largely  on  highly  skilled  labor.  In  this  respect,  as  shown 
in  table  V,  the  construction  industry  indeed  stands  out 
in  marked  contrast  to  all  other  major  industries. 

According  to  the  1930  Census  oj  Occupations,  78.6 
percent  of  all  labor  in  tlie  construction  industry  was 
listed  as  skilled  labor."  The  nearest  approach  to  this 
percentage  of  skilled  labor  to  the  total  is  found  in  the 
printing,  publishing  and  allied  industries  where  it  was 
60.2  percent;  followed  by  machinery,  not  including 
transportation  equipment,  with  47.6  percent;  and  rail- 
road repair  shops  with  45.1  percent.  If  we  compare 
column  2,  percentages  of  skilled  workers,  with  column 
1,  labor  cost  ratios,  in  table  V,  we  note  that,  in  most 

'  See  footnotes,  p.  81. 
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Figure  36.— Correlation  of  labor  cost  ratios  and  percentage  skilled  workers  to  all 
wage  earners,  15  manufacturing  industrial  groups,  and  the  construction  industry. 
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cases,  the  iiulustries  with  high  hibor-cost  ratios  are  also 
the  industries  with  relatively  high  proportions  of  skilled 
workers.' 

Rates  of  Pay  and 
Annual  Earnings 

The  hourly  rates  of  pay  for  skilled  workers  in  the 
construction  industry  are  admittedly  high  when  con- 
trasted with  the  hourly  rates  of  pay  for  semi-skilled 
and  unskilled  labor  in  the  manufacturing  industries. 
They  do  not  seem  to  be  out  of  line,  however,  with  the 
hourly  rates  paid  to  highly  skilled  workers  in  the  manu- 
facturing industries,  and  the  average  actual  annual 
earnings  of  skilled  construction  workers  are  in  reality 
lower  than  the  annual  earnings  of  similarly  qualified 
workers  engaged  in  the  manufacturing  industries. 

A  comparison  of  the  rates  of  pay  in  the  construction 
industry  with  the  rates  of  pay  in  other  industries  based 
on  averaging  the  hourly  rates  of  pay  for  all  groups  of 
workers,  skilled,  semiskilled,  and  unskilled,  and  in- 
cluding, in  many  cases,  large  numbers  of  women  and 
young  people,  is  obviouslj-  inadequate  and  misleading 
because  of  the  disproportionately  high  ratio  of  skilled 
workers  in  the  construction  industry  as  compared  to 
other  industries.  The  only  significant  method  of  com- 
parison is  to  contrast  the  rates  of  pay  for  skilled  workers 
in  the  construction  industry  with  the  rates  of  pay  of 
skilled  workers  in  other  industries.  Table  VI  presents 
data  for  1929  on  the  average  hourly  rates  of  pay  for 
selected  groups  of  skilled  workers  in  the  construction 
industry,  printing  and  publishing,  metal  trades,  and 
iron  and  steel  industry. 

From  the  standpoint  of  standards  of  living,  compari- 
son of  hourly  rates  are  not  as  significant  as  compari- 
son of  annual  earnings.  Analysis  of  total  wage  pay- 
ments, in  terms  of  the  average  number  of  workers  em- 
ployed throughout  the  j'ear,  as  reported  in  the  1930 
Census  of  Construction,  indicates  that  the  average 
earnings  of  such  workers  was  $1,770.  On  the  basis  of 
similar  analyses,  with  the  exception  of  the  printing, 
publishing,  and  allied  industries,  where  the  average 
annual  earnings  were  $1,775  for  the  year,  the  average 
annual  earnings  were  higher  in  the  construction  in- 
dustry than  in  any  others.  The  range  for  other  in- 
dustries was  from  $1,015  for  textiles  and  their  products, 
to  $1,617  for  the  transportation  equipment  industry.' 

■  It  should  be  observed  that  the  cohimn  "percentages  of  skilled  workers."  is  based 
on  the  Census  of  Occupations  and  refers  only  to  those  claiming  a  given  skill  in  a  given 
industry;  it  does  not  represent  the  actual  relationship  of  those  actively  employed  in 
industry.  Comparison  of  the  numbers  of  workers  by  industries,  as  given  in  the  1930 
Census  of  Occupations,  with  the  figures  given  in  the  Census  of  Manufactures  tends 
to  confirm  the  belief,  although  minor  discrepancies  are  present,  that  the  distribution 
of  workers  by  occupational  classification  in  the  Census  of  Occupations  is  essentially 
similar  to  that  given  in  the  Census  of  Manufactures. 

'  On  the  same  basis,  average  annual  wage  payments  to  certain  classes  of  skilled 
workers  have  been  obtained  with  regard  to  employment  on  railroads  in  1930.  Skilled 
maintenance  of  way  and  maintenance  of  equipment  workers,  on  this  basis,  received 
from  $1,453,  in  the  case  of  bridge  and  building  painters,  to  $2,033  in  the  case  of  class  A 
electrical  workers.    The  figures,  by  groups  of  workers,  were  as  follows: 


Table  VI. — Average  wage  rale  per  hour  of  selected  groups  of 
workers  in  building  trades,  vtetal  trades,  printing  and  puhlisli- 
ing,  and  iron  and  steel  industry,  1929  ' 


Building  Trades:  ' 

Bricklayers 

Carpenters... 

Painters 

Plumbers 

Plasterers 

Sheet  metal  workers 

Printing  and  publishing  (book 
and  job):' 

Hand  compositors 

Electrotypers 

Machine  operators 

Photo  engravers 

Metal  trades;  ^ 

Blacksmiths 

Boilermakers  (outside) 

Machinists,  erection,  press 
repair  and  maintenance. 


Hourly 
rate 


$1.48 
1.16 
1  22 
L39 
1.45 
1.20 


1.05 
1.13 
1.10 
1.26 

1.27 
1.35 


Metal  trades— Continued : 

Pattern  makers 

Molders 

Iron  and  steel  industry: 

Healers  (average  for  pud- 
dling mills,  blooming 
mills,  and  plate  mills).. 

Rollers  (average  for  pud- 
dling, blooming,  plate, 
standard  rail,  bar,  sheet 
and  tin  plate  mills) 

Blowers  (Bessemer  con- 
verters)  

Vesselmea  (Bessemer  con- 
verters)  


Hourly 
rate 


$1.21 
1.15 


1.64 
1.30 
1.21 


1  Somce:  Data  for  building  trades,  printing  and  publishing,  and  metal  trades 
compiled  from  Union  .Scale  of  Wages  and  Hours  of  Labor,  May  15,  1930.  U.  S.  De- 
partment of  Labor,  Washington,  1931.  Data  for  iron  and  steel  industry  compiled 
from  Wages  and  Hours  of  Labor  in  the  Iron  and  Steel  Industry,  1931.  U.  S.  Depart- 
ment of  Labor,  Washington,  1932. 

2  The  rate  of  pay  is  an  average  of  union  rates  in  seven  selected  cities:  .\tlanta,  Ga.; 
Birmingham,  .\la.;  Cincinnati,  Ohio;  Chicago,  111.;  Milwaukee,  Wis.;  San  Francisco, 
Calif.;  and  Washington,  D.  C. 

3  For  each  craft,  the  rato  of  pay  is  an  average  of  the  union  rate  for  several  cities, 
varying  from  three  cities  for  machinists  to  eleven  cities  for  pattern  makers. 

These  averages  are  for  all  classes  of  workers,  skilled, 
semiskilled,  and  unskilled,  actually  employed  during 
the  year.  If  the  annual  wage  payments  of  the  manu- 
facturing industries  are  compared  with  the  percentages 
that  the  skilled  workers  are  of  the  total  wage-earners 
employed,  by  industrial  groups,  a  striking  correlation 
is  found  to  exist.  These  figures  are  presented  in  table 
VII,  and  their  relationship  is  graphically  revealed  in  the 
accompanying  chart,  figure  37. 

These  figures  become  relevant,  however,  only  when 
considered  in  terms  of  the  total  numbers  of  workers 
available  for  employment  in  the  various  industiies, 
as  compared  to  the  average  numbers  employed  through 
the  xenr.  There  are  no  definite  figures  to  permit  ac- 
curate determination  of  these  relationships.  Several 
estimates,  however,  lead  to  the  conclusion  that  there 
were  from  1.5  to  3  building  trades  workers  available 
for  every  full  man-year's  employment  in  1929,  and  only 
from  1  to  1.5  workers  available  for  each  full  man-year's 
employment  in  the  manufacturing  industry.  Such  a 
high  ratio  is  apparently  required  by  an  industry  which 
concentrates  its  employment  in  particular  seasons  and 
in  which  a  high  degree  of  correlation  between  job  spe- 
cialization and  labor  skills  is  established. 

Electrical  workers,  class  -\ $2,033 

Electrical  workers,  class  C , 1,940 

Portable  steam  equipment  operators. 1,919 

Sheet  metal  workers 1,876 

Bridge  and  building  iron  workers - 1,852 

Masons,  bricklayers,  plasterers,  and  plumbers 1,844 

Electrical  workers,  class  B 1,838 

Blacksmiths 1,770 

Bridge  and  building  carpenters , 1,486 

Bridge  and  building  painters 1,453 

Skilled  trade  helpers 1, 179 

Data  from  monthly  Wage  Statistics,  Class  I  Steam  Railways  in  the  United  States,  for 
the  12  months  ending  December  1930.  Interstate  Commerce  Commission,  Bureau 
of  Statistics. 
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Table  VII. — Average  annual  wage  payments  and  percentage 
skilled  XDorkers  of  all  icage-earners,  by  manufacturing  industries 
and  the  construction  industry,  1929 


Industrial  group 


Printing,  publishing,  and  allied  products. 

Construction- - 

Transportation  equipment 

Railroad  repair  shops 

Iron  and  steel  and  their  products,  not  including  machinery. 

Products  of  petroleum  and  coal.-. 

Machinery,  not  includinsr  transportation  equipment 

Nonferrous  metals  and  their  products 

Rubber  products 

Stone,  clay  and  glass  products 

Chemicals  and  allied  products 

Paper  and  allied  products 

Food  and  kindred  products 

Leather  and  its  manufacture 

Forest  products -._ _ 

Textiles  and  their  products - 


Average 
annual 
wage  pay- 
ments > 


$1,  775 
1,770 
1,617 
1,600 
1,568 
1,556 
1,497 
1.409 
1,389 
1,317 
1,261 
1,231 
1,198 
1,129 
1,072 
1,015 


Percent 
skilled 
workers  of 
all  wage- 
earners  ^ 


69.2 
78.6 
37.7 
45.1 
25.8 
27.2 
47.6 
29.5 
8.9 
15.2 
20.2 
13.4 
7.5 
2.4 
23.8 
13.3 


•  Based  on  Census  of  Manufactures. 

3  Based  on  Industrial  Census  of  Occupations,  1930. 

The  American  Federation  of  Labor,  reporting  unem- 
ployment among  union  members  that  year,  estimated 
unemployment  among  union  building  trades  workers  at 
25  percent;  the  corresponding  figure  for  metal  trades 
workers  was  only  7  percent,  and  for  typographical 
workers  only  4  percent.  Paul  H.  Douglas,  surveying 
the  experience  of  the  first  quarter  of  this  century,  esti- 
mated that  unemployment  among  building  trades  work- 
ers, on  the  average,  amounted  to  22  percent,  as  com- 
pared to  7  percent  for  workers  in  the  manufacturmg  and 
transportation  industries.  Reducing  the  annual  earn- 
ings figures  given  above,  by  Douglas'  percentages,  as  a 
matter  of  rough  illustration,  the  average  annual  earnings 
for  all  building  trades  workers  becomes  $1,381,  and  for 
all  workers,  including  women  and  young  persons,  in  the 
manufacturing  industries,  $1,223.     When  it  is  recalled 


■    MANUFACTURING    INDUSTRIAL    GROUP 
®  CONSTRUCTION     INDUSTRY 
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Figure  37. — Correlation  of  average  annual  wage  payments  to  wage  earners  and  per- 
centage skilled  workers  of  all  wage  earners,  15  manufacturing  industrial  groups, 
and  the  construction  industry. 


that  78. C  percent  of  the  building  trades  workers,  as 
reported  in  the  industrial  breakdo^v^a  of  the  Census  of 
Occupations,  were  sldUed  mechanics,  as  against  27.5 
percent  of  the  workers  in  the  manufacturing  industries, 
it  is  apparent  that  the  assumption  that  budding  trades 
workers  are  grossly  overpaid  is  at  least  an  exaggeration, 

A  sim.ilar  comparison  of  average  annual  wage  pay- 
ments, with  a  clearer  definition  of  the  manufacturing 
industries,  is  available  from  figures  collected  by  the 
Ohio  Division  of  Labor  Statistics.'"  During  the  6-year 
period,  1924  to  1929,  the  average  annual  wage  payments 
to  wage  earners  in ,  the  construction  industry  was 
$1,635,  and  to  wage  earners  in  all  manufacturing  indus- 
tries, $1,467.  In  order  to  make  comparison  more 
realistic,  however,  the  construction  industry  should  be 
contrasted  with  industries  not  employing  wom.en  and 
young  people  and  which  are  dependent  to  a  considerable 
degree  on  skilled  workers.  The  $1,635  average  annual 
wage  payments  of  the  construction  industry  should  be 
compared,  therefore,  with  the  figures  of  $1,873  for  the 
blast  furnace  products  industry  and  of  $1,877  for  steel 
works  and  rolling  mills.  The  rubber  products  indus- 
try, im.portant  to  Oliio,  but  employing  a  considerable 
number  of  women  and  a  relatively  small  number  of 
skilled  workers,  made  average  annual  wage  payments 
of  $1,568. 

If  the  total  annual  wage  payments,  however,  had 
been  distributed  among  the  average  maxim.um.  num- 
bers of  workers  m  the  construction  mdustry  and  in  the 
steel  works  and  rolluig  mills,  the  average  annual  earn- 
ings of  the  construction  workers  would  have  been 
$1,317,  and  of  the  steel  works  and  rolling  mills  workers 
$1,742.  Since  the  average  maximum  num.bers  of 
workers  tend  to  approximate,  in  tunes  of  normal 
employment,  the  working  forces  available  for  em.ploy- 
ment  in  the  several  industries,  these  figures  are  more 
representative  of  probable  average  annual  earnings 
than  are  the  figures  given  in  the  precedmg  paragraph. 
It  is  likely,  however,  that  the  average  maximum  num- 
bers of  workers  underestimate  the  total  available  labor 
forces  more  in  the  case  of  the  construction  mdustry  than 
in  the  case  of  the  steel  works  and  rolling  mills,  or  of  any 
of  the  manufacturmg  industries.  Exactly  sunilar  com- 
parisons cannot  be  made  for  the  other  manufacturing 
industries,  or  for  all  manufacturing  industries,  because 
corresponding  figures  are  not  available.  Such'  figures 
as  are  available,  however,  indicate  that  such  adjust- 
m.ents  would  probably  residt  in  average  annual  pay- 
ments to  the  average  maximum  numbers  of  workers  in 
excess  of  those  made  to  construction  workers,  even  in 
the  case  of  all  manufacturing  industries. 

The  possibilities  of  underemployment  in  the  building 
trades  are  greater  than  in  the  manufacturing  industries. 

10  Presented  in  Bulletin  613,  Average  Annual  Wage  and  Salary  Payments  in  Ohio, 
1916  (0  19S1,  Bureau  of  Labor  Statistics,  U.  S.  Department  of  Labor. 
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Both  types  of  employment  are  subject  to  short-time  m- 
terruptions  because  of  delays  in  the  delivery  of  material, 
because  of  irregularities  in  the  completion  of  steps  in 
the  processes  of  production,"  because  of  irregularities  in 
the  receipt  of  orders,  and  because  of  seasonal  variations 
m  demand  for  then-  products.  The  construction  indus- 
trj-,  however,  involving  extensive  out -door  operations 
dependent  on  weather  conditions,  subject  to  wide  sea- 
sonal variations  in  employment,  amounting,  in  1929,  to 
a  difference  of  76  percent  between  the  minimimi  and  the 
maximum  employment  conditions,  and  to  recurrent 
daily  interruptions,  is  probably  less  able  to  provide  full- 
time  weekly  employment  than  the  indoor  manufacturing 
industries.  The  onty  available  figures  concerning  under- 
employment are  based  on  the  experience  of  union  mem- 
bers. Figures  compiled  by  the  American  Federation  of 
Labor  indicate  that  in  1936  (the  series  was  begun  in 
1930),  in  addition  to  the  25  percent  of  the  union  building 
trades  workers  unemployed,  29  percent  were  employed 
on  a  part-time  basis  only.  Underemployment  of  metal 
trades  workers  amounted  to  13  percent;  of  printing 
trades  workers,  27  percent;  of  other  trades,  18  percent; 
and  the  average  of  all  trades  was  20  percent. 

According  to  these  reports,  in  1936,  an  average  of  only 
46  percent  of  the  workers  in  the  building  trades  were 
fully  employed,  as  against  79  percent  for  the  metal 
trades,  63  percent  for  the  printing  trades,  and  72  per- 
cent for  all  other  trades;  the  average  for  all  trades  was 
68  percent.  No  figures  are  available  concerning  the  per- 
centage of  time  lost  by  workers  employed  on  a  part- 
time  basis. 

Table    VIII. —  Unemployment,   ■underemployment,    and  full-time 
employment,  A.  F.  of  L.  union  members,  1931-37  ' 


All 
trades 

Build- 
ing 
trades 

Metal 
trades 

Print- 
ing 
trades 

other 
trades 
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employed 
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1931   

26 
32 
31 
26 
23 
17 
12 

19 
21 
21 
24 
23 
21 
20 

52 
64 
67 
57 
62 
33 
25 

17 
15 
16 
22 
25 
29 
29 

30 
42 
43 
27 
22 
13 
8 

25 
26 
24 
18 
27 
20 
13 

13 
19 
22 
18 
15 
12 
10 

24 
38 
38 
37 
34 
31 
27 

17 
20 
20 
18 
17 
14 
10 

18 
20 
20 
22 
20 
18 
68 

55 
47 
48 
50 
54 
62 
68 

31 
21 
17 
21 
23 
38 
46 

45 
32 
33 
55 
51 
67 
79 

63 
43 
40 
45 
51 
57 
63 

65 

1932 

60 

1933 

60 

1934 

60 

1935 

63 

1936 

68 

1937  ' 

T> 

1  Average  of  monthly  percentages  of  union  members  reported  unemployed,  part- 
time  employed,  or  fully  employed. 
^  First  9  months  only. 

Compiled  from  monthly  Trade  Union  Unemployment  Report,  American  Federa- 
tion of  Labor. 

Aside  from  seasonal  interruptions  in  the  construc- 
tion industry,  and  other  irregularities  due  to  weather 
conditions,  the  continuity  of  employment  with  any 
given  contractor  is  always  of  short  duration.  In  1920, 
for  example,  an  investigator  was  able  to  secure  a  record 

"  On  this  point,  see  "Employment  in  the  Construction  of  an  Apartment  House," 
Monlltlu  Labor  Review,  October  1932,  p.  782. 


of  employment  of  a  Philadelplvia  bricklayer  over  a  period 
of  several  years.  His  record  indicated  that  in  1913  he 
was  hired  12  times  by  9  different  contractors  over  a 
period  of  9  months;  in  1917  he  was  hired  14  times  by 
11  different  contractors.  He  was  hired  28  tunes  by 
18  different  contractors  in  1915,  and  22  times  by  19 
contractors  in  1916.'- 

That  the  percentages  of  unemploj'ment  among  skilled 
building  trades  workers  are  not  exaggerated  is  con- 
firmed by  a  number  of  studies  of  time  lost  by  various 
crafts  in  the  buildmg  industry.  An  examination  of  a 
number  of  individual  workers'  time  books  in  Phila- 
delphia in  1920  indicated  that,  out  of  an  average  of  275 
possible  effective  working  daj-s  in  that  j'ear,  an  average 
of  only  189  days'  employment  was  available  to  these 
workers,  a  loss  of  31  percent  of  their  potential  work- 
ing time." 

Another  study  in  the  same  city  in  1922  indicated 
that  the  skilled  workers  involved  in  the  studj'  received 
actual  earnings  ecjual  to  only  70  percent  of  what  they 
might  have  earned  if  they  had  been  able  to  secure 
employment  on  all  of  the  effective  working  days  of 
that  year.  The  average  actual  earnings  of  these 
skilled  workers  amounted  to  only  $1,540.95;  if  they  had 
been  able  to  work  full  time  on  the  effective  working 
days  of  the  year  they  would  have  earned  an  average 
of  $2,194.36.  Plasterers  were  unemployed  an  average 
of  84  working  days,  or  33  percent  of  the  possible  work- 
ing time;  carpenters,  80  days,  or  29  percent;  brick- 
layers, 93  days,  or  34  percent,  etc.'* 

Eecords  kept  by  a  small  number  of  Philadelphia 
bricklayers  during  the  period  1909  to  1920  indicated 
that  the  number  of  days  work  per  year  varied  from  a 
minimum  of  138  to  a  maxunum  of  231,  and  annual 
earnings  varied  from  $789.29  in  one  of  the  earlier  3-ears 
to  $2,403.52  in  1920.'^  In  Rochester,  N.  Y.,  in  1920, 
the  actual  annual  earnings  of  519  skilled  workers 
amounted  to  only  $1,381. 58. '*= 

Tentative  figures  collected  under  the  auspices  of  the 
National  Recovery  Administration,  representing  average 
annual  earnings  of  organized  building  trades  workers  in 
varj-ing numbers  of  cities,  indicated  that,  in  1929,  painters 
in  9  cities  received  average  incomes  of  less  than  $1,000; 
in  14  cities,  from  $1,000  to  $1,199;  in  8  other  cities, 
from  $1,200  to  $1,499;  in  the  one  remaining  citj- reported, 
the  average  was  $2,200.  Electricians  in  one  citj"- 
received  annual  earnings  of  less  than  $1,200;  in  two 
cities,  from  $1,500  to  $1,799;  and  in  two  other  cities, 

I-  Haher,  W.  T.,  Industrial  Relations  in  the  Building  Industry,  pp.  100-101,  quoted 
from  Waste  in  InduMry,  p.  65. 

"  Haber,  op.  cil.,  p.  US;  quoted  from  Waste  in  Industry,  p.  64;  also  in  Montttly  Labor 
Review.  May  1921. 

»  Haber,  op.  cit.,  p.  99;  quoted  from  Waste  in  Industry,  p.  63;  taken  from  Entineering 
Nevs  Record,  January  11,  1923. 

15  Haber,  op.  cil.,  p.  100;  tal^"en  from  Engineering  Newt  Record,  January  II,  1923. 

'•  Haber,  op.  cil.,  p.  105. 
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Detroit  and  Pittsburgli,  more  than  $1,800.  Plumbers 
in  two  cities  received  from  $1,200  to  $1,499;  in  one 
city,  over  $1,500.  Brick  masons  in  one  city  received 
less  than  $1,500  on  the  average,  and  in  two  others. 
New  York  and  St.  Louis,  from  $1,800  to  $2,000.  Tile 
setters  received  an  average,  in  the  two  cities  reported, 
of  a  little  more  than  $2,000  per  year.  Plasterers  in 
California  received  an  average  of  $1,265  and  lathers 
received  $937.  "WTiile  these  reports  did  not  include 
figures  for  some  of  the  highest  paid  crafts,  and  in  some 
cases  did  not  include  the  highest  wage  rate  areas,  on  the 
other  hand,  the  cities  covered  were  fairly  representative, 
and  none  of  the  crafts  covered  are  of  the  lower  paid 
groups.  Furthennore,  the  reports  were  for  the  year 
1929,  which  was  a  year  of  fairly  normal  activity  and 
employment.  Hourly  wage  rates  were  as  high  as  they 
had  ever  been.  The  annual  earnings  reported,  how- 
ever, are  distinctly  not  high,  when  compared  to  the 
earnings  of  skilled  workers  in  other  branches  of  em- 
ployment in  that  year.'" 

The  Farm  Security  (Resettlement)  Administration 
collected  information  on  the  earnings  of  workers  on 
seven  of  its  projects  which  had  been  under  construction 
for  12  months  or  longer.  The  records  were  secured 
only  for  workers  who  had  been  continuously  on  assign- 
ment for  12-month  periods  at  the  peaks  of  employment. 
Hours  of  work  were  limited  to  140  monthly,  but  every 
effort  was  made  to  provide  continuous  employment, 
mcluding  winter  operations  throughout  the  j'ear.  Even 
under  these  cuxumstances,  however,  interruptions  due 
to  delayed  arrival  of  materials,  delays  in  receipt  of 
plans,  or  impossible  weather  conditions,  reduced  the 
workers'  earnings  to  only  86.3  percent  of  the  possible 
maximum  allowed  by  the  140-hour  month.  Further- 
more, of  a  maximum  of  5,957  skilled  workers  employed 
on  these  projects  during  the  peak  months,  only  1,002, 
or  16.8  percent  of  them,  were  able  to  mamtain  a  full 
year's  employment  relationship  with  the  projects.'^ 

The  average  annual  earnings  of  these  full-time  skilled 
workers  exceeded  $2,000  only  on  the  Greenbelt  project 
near  Washington,  D.  C.  Here,  the  average  earnings 
amounted  to  $2,010.  On  four  other  projects,  the 
averages  lay  between  $1,500  and  $2,000.  These  figures 
were  as  follows:  At  Cincinnati,  $1,970  (the  lower-paid 
skills  averaged  $1,203);  at  Milwaukee,  $1,897;  near 
Trenton,  N.  J.,  $1,634;  and  near  Birmu:gham,  Ala., 
$1,656.  The  average  earnings  at  Diduth,  Minn., 
amounted  to  $1,370,  and  at  Newport  News,  Va., 
$1,007. 

On  several  other  projects,  initiated  too  recently  to  per- 
mit gathering  information  on  the  basis  of  a  full  year's 
experience,  data  were  collected  for  sis,  eight,  and  ten 

"  From  an  unpublished  report  of  the  National  Recovery  Administration,  Character- 
istics of  Area  Agreements  Approved  61/  the  President,  and  Characteristics  of  Dirisions  and 
Areas  Covered  by  Them. 

18  See  table  IX. 


Table  IX. — Kvmher  of  skilled  workers  on  continuous  assignment 
for  twelve-month  period,  7  Resettlement  Adnritiistralio7i  projects; 
maximum  number  skilled  workers  employed  in  any  pay  roll 
period  (15  days),  minimum  number,  and  average  number, 
1936-1937  ' 


Project 

Number  con- 
tinuously 
employed 

Maximum 
employment 

Minimum 
employment 

Average 
employment 

54 

14 

12 

45 

217 

453 

207 

409 

350' 

250 

423 

1,382 

1,337 

1,806 

112 

62 

24 

86 

516 

810 

651 

200 

Cahaba 

Duluth  Homesteads 

Jersey  Homesteads 

Greendale    . 

270 
101 
263 
791 

1,090 

Greenbelt  . 

1  302 

Total     

1,002 

5,957 

2,261 

4  017 

'  Compiled  by  the  Labor  Relations  Division,  Farm  Security  Administration. 

months'  periods,  and  adjusted  to  an  armual  basis.  The 
results  of  these  surveys  indicated  average  annual  earn- 
ings of  full-time  skilled  workers  as  follows:  At  Iron- 
wood,  Mich.,  $1,110;  near  Wilmington,  N.  C,  $1,018; 
near  Pine  Bluff,  Ark.,  $1,161;  and  at  Wichita  Falls, 
Tex.,  $1,555.'^ 

The  economic  position  of  construction  workers  as  a 
whole  was  more  drastically  undermined  in  the  period  of 
1929  to  1936  than  that  of  any  other  wage-earning 
group.  Not  only  was  the  decline  in  employment  in 
construction  greater  than  in  other  industries,  but  since 
the  recovery  following  1933,  it  has  shown  far  less  im- 
provement, as  is  indicated  by  table  XL  The  con- 
struction industry  was  one  of  the  first  to  be  hit  by  the 
last  depression,  and  its  decline  was  more  pronounced 
than  that  of  the  manufactm-ing  industries.  On  the 
other  hand,  the  process  of  recovery  started  later  in  the 
construction  industry  than  m  the  m.anufacturing  in- 
dustrj',  and  it  continues  to  lag  badly. 

Withm  the  construction  industry  itself,  residential 
building  tends  to  lag  in  comparison  with  the  other 
branches  of  construction.  The  ratio  of  residential 
construction  to  total  construction  during  the  period 
1928  to  1936  declined  from  42.1  percent  in  1928  to  16.1 
percent  m  1934,  rising  to  26  percent  m  1935,  and  to  30 
percent  in  1936. 

Explanations  of  these  lags  have  not  been  clearly 
established.  It  has  been  argued  that  high  costs  of 
labor  m  the  construction  industry  have  m.uch  to  do  with 
the  inability  of  the  industry  as  a  whole  to  expand  and 
that  they  prevent  private  industry  or  govennient  from 
operating  on  a  scale  adequate  to  meet  the  needs  of  low- 
incom.e  groups.  Many  of  these  argum.ents  have  been 
directed  at  reputed  high  wage  scales  of  the  building 
trade  unions  and  at  alleged  costly  employment  regula- 
tions unposed  by  unions  upon  contractors.  It  must  not 
be  overlooked  with  regard  to  these  arguments,  that  little 
detached  residential  construction  in  this  country  has 
been  performed  by  union  labor,  and  that  union  labor 
has  been  employed  on  large-scale,  privately  erected, 

»  See  table  X. 


Housing  Monograj>h 


85 


T.\BLE  X.- — Average  hourly  and  anrival  ear7iings  of  skilled  uorkers  ov  eonl'irtiiovs  assignment  to  Resettlement  Administration  hojising 

projects  ' 


Carpenters 

Painters 

Plumbers 

Bricklayers 

Electricians 

Cement  finishers 

Sheet  metal  work- 
ers 

Hourly 
rate 

Annual 
earnings 

Hoiu-ly 
rate 

Annual 
earnings 

Hourly 
rate 

Annual 
earnings 

Hourly 
rate 

Annual 
earnings 

Hourly 

rate 

Annual 
earnings 

Hourly 
rate 

Annual 
earnings 

Hourly 
rate 

Annual 
earnings 

$1.40 
1.35 
1.144 
1.10 

.83 

.987 
1.00 

.733 

.85 

.57 

.6718 
1.026 
1.10 
1.00 

$2, 006. 40 
1,937.55 
1,718.61 
1,601.47 
1, 126.  95 
1,345.36 
1,583.00 
1,067.54 
1, 181.  56 
927.46 
1.  001.  93 
1,  618.  23 
1.  793.  58 
1,544.86 

$1,409 
1.  246 
1.04 
1.02 

$2. 087.  18 
1,  720.  50 
1,  549.  50 
1,  504.  21 

$1.  502 
1.314 
1.254 
1.264 
.979 
1.  1315 
1.28 

.$2,  255. 18 
2.037.87 
1.992.89 
I,  985.  75 
1,212.14 
1, 456.  25 
2,096.55 

$1. 558 
1.466 
1.296 
1.25 

$1,942.08 
2, 008.  59 
1,862.54 
1,  567.  79 

$1.66 
1.304 
1.27 
1.65 
.838 

$2,449.08 
2.037.35 
1, 990.  33 
1,  592. 66 
1, 113.  98 

$1,376 
1.264 
1.23 
1.25 
.506 

$2,107.05 

1,  892.  52 

1, 867. 97 

1,  608. 12 

634.20 

$1,504 
1.228 
1.084 
.942 

$2,  087.  70 

Greenhills      - 

1.  748.  53 

Greendale 

1,  733. 85 

1, 415. 50 

Duluth 

1.024 
1.012 

1,527.67 
1,501.20 

1.30 
.941 
1.00 

1,  942.  79 
1.131.60 
1,122.00 

1.24 

1,868.45 

1.015 

1, 628. 16 

.60 

788.40 

Wriehts  Plant  * 

.826 

1,  121. 10 

.85 

1,203.00 

.85 

i,  218.  90 

.6295 

.82 

857.93 
1,  235. 32 

1.037 

1,567.56 

1.25 
1.25 

1,513.09 
900.00 

1.00 

1,  278. 00 

Composition  roofer 

Reinforcing  rod- 
man 

Glazier 

Steamfitter 

Structural  iron 
worker 

Plasterers 

Shovel  operators 

Hourly 
rate 

Annual 
earnings 

Hourly 

rate 

Annual 
earnings 

Hourly 
rate 

Annual 
earnings 

Hourly 
rate 

Annual 
earnings 

Hourly 
rate 

Annual 
earnings 

Hourly 
rate 

Annual 
earnings 

Hourly 
rate 

Annual 
earnings 

$1,378 

$1,835.77 

$1,293 

$1,855.45 

$1,495 
1.352 

$2, 227.  24 
2,063.11 

"'$i.'372' 
1.293 

$i,'885.'25' 
1,930.12 

$1,587 
1.354 

$2,197.87 
2,  008.  25 

$1,842 

$2,  522. 98 

Greenhills 

$1.10 

$1,342.33 

1.225 

1,678.14 

1.255 

1, 967. 11 

Arizona  ^ 

i.66 

1,228.00 

'  Figures  on  projects  so  indicated  based  on  employment  for  less  than  a  year's  time,  adjusted. 
>  10  months  only. 
3  6  months  only. 
*  8  months  only. 


miiltiple-iiiiit  dwellings  in  only  a  relatively  sn.all 
number  of  cities.  In  view  of  these  circumstances,  and 
of  the  inactivity  pervading  the  unorganized  field  as 
well  as  the  organized  field  of  construction  work,  it 
appears  that  the  search  for  obstacles  in  the  way  of 
extensive  housing  for  low-income  groups  must  be 
pursued  in  other  directions. 

Efficient  Utilization  of  Labor 

Analysis  of  labor  costs  in  residential  construction 
indicates  that  the  most  important  factors  are:  concrete 
work  (m  large-scale  buildings  only),  carpentry  work 
(the  most  important  item  m  detached  houses,  but  rela- 
tively unimportant  in  large-scale  buildings),  brickwork 
(except  in  frame  houses),  plumbing  and  heating,  lathing 
and  plastering,  and  painting.  Most  of  the  efforts  to 
discover  savings  with  regard  to  these  items  have  re- 

Table  XI. — Percent  decrease  of  employment  indices  in  construc- 
tion and  other  industrial  groups,  1929-33  and  1929-36  ' 


Index 

Percent  decrca.'se 

1929-33 

1929-30 

52.1 
35.5 
41.2 
34.9 
26.5 
14.6 

33.0 

17  1 

Kmplovment  in  mining      

21  0 

27  0 

Employment  in  public  utilities 

24  4 

4  0 

■  Based  on  data  of  the  I'.  S.  Bureau  of  Labor  Statistics. 

3  Construction  includes  all  contract  construction,  as  well  as  force  account  construc- 
tion by  public  authorities,  including  the  Public  Works  .-Vdministration.  No  Federal 
projects  are  included  except  those  supervised  by  the  Public  Works  Administration 
and  the  Bureau  of  Public  Roads. 


volved  around  a  search  for  substitute  materials,  or 
aroimd  the  sunpHfication  of  designs  and  installations 
in  the  case  of  plumbmg  and  heating.  Little  has  been 
discovered  so  far,  however,  in  the  way  of  satisfactory 
substitutes  which  \\'ill  result  in  economies  in  the  use  of 
labor  wathout  iiicreasmg  the  costs  of  matenals. 

The  major  economies  in  labor  costs  appear  to  he  in 
the  simplification  and  standardization  of  designs,  ma- 
terials, and  processes.  This  does  not  mean  that  it  is 
necessary  to  use  a  monotonous  factory  design  of  houses, 
but  it  does  mean  that  the  designs  of  the  details  should 
be  standardized.  Practicmg  journeymen  have  been 
unanunous  in  their  statements  that,  ^\"ith  a  simplified 
and  standardized  design,  it  would  be  possible  for  crews 
of  workmen  to  familiarize  themselves  with  the  work  to 


Table  XII. 


-Percentage  distribution  of  labor  costs  in  residential 
construction  ' 


Excavation  and  grading 

Brickwork 

Carpenter  work _ 

Tile  work 

Concrete  and  cement  work. 
Electric  wiring  and  fixtures. 

Heating... 

Plumbing... 

Plastering  and  lathing 

Painting-. 

Papering 

Roofing 

Miscellaneous 


Detached ' 
residence 


4. 
7. 
42. 
1. 
4. 


Large-scale' 
apartments 


4.9 
25.8 
6.6 
2.2 
15.0 
5.1 
4.6 
9.8 
12.9 
4.6 


7.8 


Expensive' 
residence 


3.8 
19.6 
33.1 
2.8 
5.4 
1.4 
5.5 
4.9 
8.8 
5.4 
1.0 
6.3 
2.0 


1  Data  supplied  bv  Bureau  of  Labor  Statistics. 
1  Washington.  D.  C,  1936-37,  frame  buildings,  $4,000-$5,999. 
'  Knickerbocker  Village,  New  York  City,  in  Monthly  Labor  Revitvo,  September 
1935. 
<  Washington,  D.  C,  1936-37,  brick  buUdings,  $10,000-$11,999. 
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be  done  on  the  first  units  of  a  housing  project,  and  to 
apply  that  faniiUarity  on  the  succeedmg  units  with 
resulting  efRciency  and  economy.  Standardized  ma- 
terials, also,  permit  the  workers  to  become  acquainted 
^\ith  the  production  processes  so  that  they,  ui  later 
miits,  increase  the  efficiency  with  which  they  work. 
The  experience  of  contractors  and  of  government 
agencies  indicates  that  the  economies  resulting  from 
such  increased  efficiency  would  probably  exceed  any 
economies  that  could,  within  the  limits  of  possible 
realization,  be  secured  from  wage  rate  reductions. 

Simplification  and  standardization  of  designs,  ma- 
terials, and  processes  also  offer  the  possibilities  of  new 
teclmiques  and  developments  wliich  may  result  in 
worth-while  labor  economies.  Simplified  and  stand- 
ardized designs  and  materials  make  it  possible  to  set, 
up  on-site  "factories"  for  precutting  or  prefabrication 
of  certain  units  used  in  the  building  process.  This  is 
particularly  true  with  regard  to  precut  plants  for  lumber 
and  for  the  prefabrication  of  a  number  of  minor  items. 
The  principles  of  the  factory  assembly  line  may  be 
adopted  on  large-scale  developments,  through  organi- 
zation of  crews  in  such  a  way  that  they  can  begin  work 
at  one  point  of  the  development,  and  repeat  the  opera- 
tions throughout  the  job.  This  results  in  the  develop- 
ment of  a  group  of  men  accustomed  to  working  with 
each  other  and  quickly  familiarized  with  all  the  processes 
in  which  they  are  involved.  A  considerable  increase  in 
the  efficiencjr  of  the  whole  working  force  is  thereby 
secured.  Economies  from  either  of  these  possibilities, 
it  is  reiterated,  are  dependent  upon  the  development  of 
simplified  and  standardized  designs,  materials,  and 
processes  and  upon  large  scale  operations. 

More  important  labor  economies  may  be  found,  in 
the  case  of  large-scale  residential  developments,  in 
careful  organization  and  management  of  the  labor  force. 
To  secure  the  most  efficient  results  from  the  labor  force, 
more  careful  planning  of  construction  operations  will  be 
necessary.  No  efficient  manufacturer  would  begin 
operations  on  a  large  scale  until  he  possessed  the  detailed 
plans  for  his  work  and  until  he  had  most  carefully  con- 
sidered the  relationship  of  every  worker  to  be  employed 
to  every  other  worker,  and  to  the  flow  of  materials 
through  the  factory  from  one  process  to  another,  and 
until  he  was  relatively  well  assured  concerning  the  flow 
of  raw  materials  to  his  plant.  Similarly,  if  the  greatest 
economy  in  the  employment  of  labor  is  to  be  secured, 
the  buDder,  before  beginning  his  first  operations,  must 
have  carefully  laid  out  the  types  and  sizes  of  labor  crews 
which  he  expects  to  employ,  the  begmning  dates  of  then- 
employment,  the  relationship  of  the  employment  of 
each  crew  to  every  other  crew;  and  he  must  have  timed 
the  delivery  of  his  materials  to  fit  into  the  schedule  of 
developments  in  such  a  way  that  lost  motion,  recurrent 
unemployment  of  crews  or  of  individuals,   has  been 


eliminated  except  for  those  eventualities  over  which  no 
builder  can  exercise  control. 

If  efficient  results  are  to  be  achieved  in  building  ac- 
tivities, the  development  of  a  fully  rounded  force  for 
operations  must  not  be  sacrificed  for  speed  in  getting 
projects  initiated.  Agencies  must  not  be  rushed  into 
building  operations  before  they  have  had  time  to  com- 
plete the  details  of  their  development,  and  contracts 
must  make  allowances  with  regard  to  elapsed  time 
before  beginning  work  in  order  to  permit  the  builders 
to  develop  efficient  worldng  programs.  Parties  re- 
sponsible for  the  project  must  give  consideration,  also, 
to  local  labor  situations  and  to  other  bidlding  develop- 
ments that  may  be  undertaken,  and  consultation  must 
be  had  and  arrangements  made  with  the  local  repre- 
sentatives responsible  for  the  control  of  the  labor  supply 
to  assure  effective  compliance  with  the  worldng  program 
that  is  developed. 

Many  students  of  housing  have  advocated  making 
the  labor  economies  outlined  above  even  more  effective 
through  the  transfer  of  many  of  the  jobs  performed  on 
the  production  site  to  the  factory.  Such  an  achieve- 
ment, it  was  felt,  would  make  possible  the  use  of  more 
power,  would  make  possible  greater  specialization  of 
labor,  which  might  residt  in  lower  hourly  wage  pay- 
ments (perhaps  accompanied  by  greater  continuity  of 
employment),  and  would  reduce  the  tasks  to  be  per- 
formed on  the  erection  site  to  a  relatively  small  number 
of  considerably  simplified  operations.  Some  of  the  ex- 
plorers of  such  possibilities  have  apparently  felt  that 
they  might  residt  in  the  elimination  of  a  need  for 
highly  skilled  labor  and  make  possible  the  employment 
of  specially  trained  semiskilled  workers  at  hourly  rates 
of  pay  proportionate  to  those  received  by  the  semi- 
skilled workers  employed  as  factory  operatives. 

An  investigation  of  one  enterprise  engaged  in  pre- 
fabrication of  housing  revealed  that,  according  to 
tentative  estunates,  the  labor-cost  ratio  on  a  $3,500 
house  (building  construction  cost  only)  amounted  to 
approximately  34  percent;  28  percent  of  the  cost  was 
for  on-site  labor,  and  6  percent  was  in  the  factory.  In 
this  case,  all  plumbing,  heating,  and  electrical  installa- 
tions were  of  the  orthodox  type,  with  minor  qualifica- 
tions, and  were  performed  in  the  usual  methods.  It 
was  not  clear,  however,  that  the  cost  of  the  substitute 
materials  used  in  this  house  was  not  higher  than  in 
similar  houses  of  orthodox  construction,  or  that  the 
actuarexpenditures  for  labor  were  not  as  large  as  they 
wovdd  have  been  in  erecting  equivalent  houses  of  ortho- 
dox materials. 

Organized  Labor  and 
Building  Labor  Costs 

Organized  building  trades  unions  are  the  objects  of 
extensive  criticism  in  almost  everv  discussion  of  the 
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]3roblem  of  providing  adequate  housing  for  low-income 
groups.  First,  it  is  charged  that  their  hourh'  wage 
rates  are  abnormallj-  high  and  that  they  inidertake  to 
secure  unduly  large  earnings  for  themselves  at  the 
expense  of  low-income  famihes  seeking  decent  li\'ing 
quarters.  Second,  they  are  charged  N\ith  restricting 
the  labor  supply  through  unnecessaiy  restrictions  on 
apprenticeship  and  through  closed  shop  requirements 
and  closed  imion  memberships,  by  means  of  wliich  they 
obtain  monopoHstic  pri\'ileges.  Tliird,  it  is  claimed 
that,  through  the  imposition  of  restrictions  on  output 
they  interfere  \nth  the  efhcient  performance  of  labor 
antl  with  efficient  operations. 

High  Wage  Rate 

The  evidence  presented  in  the  first  section  of  this 
report  makes  it  clear  that  the  wage  rates  of  building 
trades  workers,  when  compared  to  similarly  qualified 
workers  in  other  industries,  are  not  unduly  liigh.  The 
amiual  earnings  of  skilled  building  trades  workers,  es- 
peciallj'  those  in  unions,  are,  of  course,  higher  than 
those  of  the  lowest  income  groups  it  is  desired  to  house; 
but  the  same  is  true  of  the  professional,  technical,  and 
clerical  workers  employed  in  the  building  industiy. 

Under  these  circumstances,  it  cannot  be  maintained 
that  the  unions  are  in  any  improper  way  responsible  for 
unduly  high  wage  costs,  unless  it  can  be  shown  that 
they  have  created  artificial  market  conditions.  Such 
conditions  could  be  created  through  limitation  of  the 
supply  of  labor,  or,  at  least,  the  flow  of  that  supply  to 
the  market,  or  through  manipulation  of  the  effective- 
ness of  the  supply  after  it  reaches  the  market. 

Restricted  Labor  Supply 

Union  rules  usually  require  from  2  to  4  years  ap- 
prenticeship, usually  limit  the  number  of  apprentices 
who  can  be  emploj^ed  in  terms  of  ratios  to  journeyman 
craftsmen,  usually  provide  minimum  or  maximum  age 
limits,  or  in  some  cases,  both,  and  usually  provide 
relatively  low  wage  rates  and  limited  hours  of  work  for 
the  period  of  apprenticement.  These  rules  were  devel- 
oped primarily  for  the  purposes  of  insuring  adequate 
training,  avoiding  child  labor,  prohibiting  the  employer 
from  substituting  low-wage  apprentice  labor  for  higher- 
wage  journeyman  labor,  and  insuring  the  apprentice 
opportunities  for  employment  which  would  not  result 
in  displacement  of  already  cjualified  craftsmen.  On  the 
other  hand,  a  requirement  that  the  apprentices  shall  be 
indentured  for  the  entire  training  period  to  one  given 
employer,  who,  in  turn,  is  required  to  give  him  suffi- 
cient employment  and  experience  for  the  purpose  of  his 
training,  has  caused  employers  to  object  to  participa- 
tion in  the  program.  As  a  result,  these  rules  have  had 
the  effect  of  discouraging  young  persons  from  entering 
the  trades,  and  of  practically  prohibiting  adult  workers, 


transferring  from  other  trades,  from  hiring  out  as  ap- 
prentices. Workers  transferring  from  other  trades, 
therefore,  usually  enter  the  building  trades  with  little 
experience  or  training,  and  because  of  their  incompe- 
tency, they  are  willing  to  accept  wage  rates  definitely 
below  the  scales  established  by  union  workers.  In 
view  of  these  circumstances  and  of  the  abundant  supply 
of  persons  offering  themselves  for  employment  as  skilled 
construction  workers,  it  is  not  surprising  that  the 
unions  should  undertake  to  limit  membership  in  their 
organizations. 

Unions  limit  membership,  especially  in  well-organized 
communities,  by  means  of  high  initiation  fees  and  trade 
examinations.  Local  unions  sometimes  "close  their 
books"  and  refuse  to  accept  new  members  under  any 
circumstances.  By  a  system  of  permit  cards,  they 
sometimes  shut  out  of  local  employment  imion  workers 
from  other  cities  who  have  found  it  desirable  to  seek- 
work  away  from  home.*  On  the  other  hand,  in  boom 
periods,  when  the  unions  are  obligated  by  their  con- 
tracts to  secure  more  workers  than  their  memberships 
will  provide,  they  sometimes  arrange  for  the  importation 
of  union  members  from  elsewhere  rather  than  permit 
employment  of  local  nonunionists.  At  other  times, 
they  \vill  permit  the  employment  of  local  nonunionists 
imder  a  permit  system,  involving  the  payment  of 
weekly  fees  by  persons  whom  they  will  not  allow  to 
affiliate  with  their  organizations.  Such  arrangements 
meet  the  local  demand  for  labor  without  permitting  a 
permanent  increase  in  the  local  suppl}'  of  union  crafts- 
men. Some  unions,  also,  have  adopted  racial  criteria 
as  a  means  of  restricting  the  supply  of  local  union 
craftsmen,  and  as  a  result,  they  tend  to  shut  out  of  the 
building  trades  members  of  the  races  against  whom 
prejudice  exists. 

These  restrictions  sometimes  give  the  impression 
that  the  local  unionists  are  attempting  to  maintam  a 
monopoly  on  employment  for  the  benefit  of  the  selected 
workers  who  are  members  of  the  imions.  The  pubHc 
cannot  reconcile  these  regulations  w4th  the  annoimced 
objectives  of  the  unions  to  organize  all  workers,  or  with 
their  recurrent  organization  campaigns.  The  unions 
usually  attempt  to  meet  the  public  reactions  to  these 
regulations  with  rationalized  statements  concerning 
the  asset  value  of  membership  in  the  organizations  or 
the  qualification  standards  which  they  have  established 
for  journeymen  workers.  The  fundamental  basis  for 
their  policies,  however,  lies  in  the  fact  that  unions  are 
primarily  interested  in  an  attempt  to  limit  the  supply 
of  building  trades  workers  to  the  number  of  jobs  to  which 
they  can  be  assigned.  Their  organization  drives  are 
necessary  to  secure  control  of  the  desirable  jobs;  but 
once  control  has  been  secured,  the  primary  concern  of 
the  union  becomes  one  of  insuring  emploj-ment  to  all 
of  its  members. 
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Nevertheless,  it  must  be  frankly  recognized  that  the 
unions,  when  they  control  entry  into  the  builduig  trades, 
at  times  overstep  reasonable  boiuids.  There  are  in- 
stances in  particular  localities  where  a  Ihnited  number  of 
craftsmen  in  a  particular  trade  have  interfered  with  the 
flow  of  work  and  thus  undidy  raised  the  costs  of  construc- 
tion. \\Tien  individual  unions  overreach  themselves  in 
this  way,  it  is  doubtful  whether  the  interest  of  the  labor 
group  itself  is  protected,  since  the  restrictions  are  likely 
to  encourage  the  use  of  substitute  materials  employing 
different  labor  skills  or  to  discourage  construction. 

Furthermore,  in  view  of  the  limited  number  of  work- 
ers entering  the  trades  by  the  apprenticeship  route-" 
and  of  the  large  number  of  workers  entering  after  ma- 
turity, without  supervised  training,  the  organized  labor 
movement  as  well  as  the  construction  industry  woiild 
probably  benefit  from  a  reconsideration  of  their  ap- 
prenticeship program.  If  the  tramiiig  of  young  persons 
for  the  trades  could  be  revitalized  through  modifica- 
tions of  the  mdenture  provisions,  and  if  training  pro- 
grams were  further  broadened  to  cover  mature  persons 
who  find  it  necessary  to  adopt  new  trades  and  to  give 
further  training  to  skilled  mechanics  who  need  to  learn 
new  processes  and  new  materials,  the  unions  would 
probably  secure  a  better  control  over  an  unstable  mar- 
ket and  the  industry  would  benefit  from  the  availabOitj^ 
of  better  qualified  mechanics. 

Restrictions  on  Output 

The  most  usual  types  of  restrictions  that  have  been 
discussed  can  be  summarized  as  follows: 

1.  Rvhs  limiting  ovtpvt. — A  few  unions  specifically 
prescribe  limitations  on  production.  Some  painters' 
locals  have  limited  the  width  of  the  paint  brush;  some 
lathing  locals  have  limited  the  number  of  laths  that 
may  be  put  up  in  a  day ;  some  local  unions  of  bricklayers 
have  "understandings"  concerning  the  number  of  brick 
to  be  laid  in  a  day.  More  generally,  it  is  asserted  that, 
at  the  union  meeting,  the  leaders  advise  their  members 
that  on  certain  jobs  they  were  working  too  fast,  or 
criticize  certain  members  for  producing  too  much. 

2.  Rules  restricting  the  use  of  machinery  or  other  labor 
saving  devices. — There  are  few  specific  cases  that  can  be 
cited  with  regard  to  limitations  upon  the  use  of  ma- 
chinery. The  painters'  union  again  is  most  often  cited 
for  its  opposition  to  the  use  of  the  spray  gun.  The 
plumbers  are  cited  for  their  opposition  to  the  perform- 
ance of  work  in  the  shop,  and  for  an  outworn  rule  for- 
bidding the  use  of  a  bicycle  in  going  to  and  from  work. 
The  cement  masons  are  cited  for  their  objection,  some- 
time in  the  past,  to  the  use  of  the  cement  miser  or  to 


"  In  1920,  the  Census  of  Occupations  reported  24,.=i72  building  trades  apprentices;  in 
1930,  16,623.  a  reduction  of  32.3  percent.  Between  the  same  years,  the  number  of 
skilled  workers  in  the  building  trades  increased  from  1,911,380  to  2,379,149,  an  increase 
of  24.5  percent. 


the  use  of  accelerators  m  concrete  or  of  more  efficient 
leveling  devices;  and  so  on. 

3.  Specification  of  the  number  of  workers  to  be  em- 
ployed.— A  few  unions  can  be  cited  for  rules  specifying 
"full  crews"  which  must  be  used  in  the  construction 
processes.  The  engineers  are  probably  most  often 
referred  to  because  of  their  rules,  in  some  cases,  re- 
quiring one  man  to  a  machine  or  on  hea\'y  machinery 
requiring  an  engineer  and  an  oiler,  where  it  is  thought 
that  the  engineer  alone  could  perform  the  necessary 
work.  Eeference  is  also  made  to  the  requirement  of 
the  steamfitters  that  every  journeyman  be  accom- 
panied by  a  helper  or  to  the  ironworkers  who  regulate 
the  number  of  men  in  a  riveting  gang.  Most  unions 
also  regulate  the  number  of  men  who  can  work  for  a 
foreman  or  the  number  of  men  who  can  work  without 
one  man  being  employed  at  the  higher  foreman's  rate. 
In  some  cases,  it  is  recjuii-ed  that  where  only  one 
journeyman  is  employed,  he  must  be  paid  the  foreman's 
rate  in  spite  of  the  fact  that  he  has  no  supervisory 
functions.  On  the  other  hand,  reference  is  made  to 
the  effect  of  jurisdictional  claims  which  often  result  in 
the  requirement  that  the  contractor  assign  men  from 
competing  crafts  to  do  the  work  that  the  men  of  one 
craft  oidy  should  be  required  to  do  or  to  the  fact  that, 
as  a  result  of  jurisdictional  claims,  several  men  must 
be  present  for  the  performance  of  one  relatively  simple 
job.  An  example  of  the  first  case  would  be  the  necessity 
of  employing  an  electrician  and  an  engineer  to  operate 
an  electi'ic  motor  because  of  the  fact  that  both  imions 
claimed  the  jurisdiction  for  its  own  members.  An 
example  in  the  second  case  would  appear  in  a  minor 
renovation  of  a  steam  boiler  which  would  require  a 
brickmason  for  the  removal  and  replacement  of  fire- 
brick, an  asbestos  worker  for  the  removal  and  replace- 
ment of  asbestos,  a  steamfitter  for  the  unjointing  and 
recutting  of  pipes,  etc.;  cases  have  been  cited  where 
three  or  four  men  and  their  helpers  were  requii-ed  to  do 
the  work  that  coidd  reasonably  be  done  by  one  man  and 
a  helper  in  a  period  of  one  or  two  hours. 

4.  Jurisdictional  disputes  between  skilled  crafts  and 
between  skilled  and  unskilled  workers. — Probably  the 
most  emphasized  of  the  restrictive  provisions  of  labor 
unions  have  been  those  resulting  in  jurisdictional  dis- 
putes. The  disputes  have  most  often  occurred  as  a 
result  of  changes  in  construction  materials,  tools,  or 
processes,  wherein  everj^  organization  has  attempted  to 
protect  its  claim  to  work  which  it  has  previously  done, 
while  other  organizations  have  attempted  to  assert 
claims  based  upon  the  type  of  materials  used,  the  tools 
used,  or  the  nature  of  the  work.  Less  extensively  pub- 
licized, but  perhaps  more  bitterly  denounced,  have  been 
the  jurisdictional  claims  of  skilled  crafts  for  work  that 
could  be  done  by  unskilled  workers  and  for  work  that, 
in  nonunion  jobs,  is  usually  done  by  unskilled  workers 
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at  rates  of  pay  equal  only  to  one-third  or  one-half  of 
that  demanded  by  the  skilled  workers.  A  notable 
case  of  this  character  involves  the  claim  of  the  painters 
for  the  Avork  required  in  moving  scaffolds  and  canvasses, 
and  cleaning  paint  spots  resulting  from  their  work. 

The  unions  usually  rationalize  these  regulations  in 
terms  of  such  arguments  as:  the  protection  of  health 
against  overspeeding;  the  avoidance  of  respiratory  dis- 
eases from  the  use  of  the  spray  gun,  or  the  protection 
of  older  workers  from  the  competition  of  younger  and 
more  efficient  workers;  the  protection  of  the  quality 
"of  work  or  the  protection  of  the  skill  of  the  craft;  the 
avoidance  of  dangerous  work  practices  or  the  meeting 
of  hazardous  conditions  with  the  presence  of  a  sufficient 
number  of  adequately  trained  workmen;  preventing  the 
employer  from  using  "bellwethers"  or  leaders  who, 
usually  for  a  privately  paid  extra  compensation,  set  high 
standards  of  productivity  against  which  the  accomplish- 
ments of  all  workers  can  be  measured,  and  by  means  of 
which  employers  frequently  attempt  to  force  reductions 
in  wage  rates  on  the  basis  of  the  claim  that  the  men  are 
substandard  workmen.  Most  of  these  clauns  of  the 
unions  have  some  justffication,  but  it  is  probably  fair 
to  say  that  many  of  their  arguments  lack  substantial 
validity  and  that,  in  any  case,  practically  all  of  them 
avoid  the  statement  of  the  basic  reason  for  the  develop- 
ment of  restrictive  regulations. 

The  basic  reason  for  the  development  of  restrictive  reg- 
ulations by  the  labor  unions  lies  in  their  desire  to  protect 
the  worker's  income  status  and  job  security  and  to  pro- 
tect the  professional  prestige  which  is  vested  in  the  skilled 
workman  because  of  his  mastery  of  the  craft.  As  has 
already  been  pointed  out,  the  status  of  the  building  trades 
worker  is  one  of  great  and  constant  insecurity.  It  is  not 
unexpected  that,  with  the  introduction  of  any  innovation 
in  the  building  trades  processes,  a  worker  whose  status  is 
already  insecure  should  immediately  examine  the  inno- 
vation to  see  what  further  elements  of  insecurity  it  brings 
to  him.  Every  innovation  arouses  the  worker's  fears 
concerning  its  possible  consequences,  even  in  cases  where 
he  cannot  reasonably  see  any  dangerous  consequences  to 
himself.  It  is  his  reaction,  therefore,  to  oppose  any  in- 
novation the  results  of  which  he  cannot  entirely  foresee, 
and  to  oppose  every  innovation  which  appears  to  fore- 
cast an  increase  in  his  insecurity. 

These  considerations,  however,  do  not  constitute  a 
justification  of  practices  which  increase  building  costs. 
They  constitute  justifications  of  protective  devices 
only  to  the  extent  that  such  devices  are  made  necessary 
by  the  usually  hazardous  practices  of  the  industry 
itself.  To  the  extent  that  these  restrictive  practices 
of  the  unions  cannot  be  justified  hy  considerations  of 
health  and  safety,  the  economj-  of  the  industry  demands 
not  only  their  elimination,  but  the  elimination  of  the 
conditions  which  called  them  into  being;. 


If  the  construction  industry  and  its  labor  forces  could 
be  so  organized  as  to  guarantee  reasonable  job  and  in- 
come security  to  all  of  its  members,  the  ever  latent 
opposition  to  innovations  would  be  greatly  diminished. 
If  innovations  did  not  raise  fears  of  greater  insecurity, 
there  woidd  not  be  new  restrictions  to  govern  more 
efficient  processes.  If,  with  every  innovation,  an  un- 
derstandable guarantee  of  the  protection  of  the  interests 
of  the  workers  was  provided,  the  only  basic  obstacle  to 
its  introduction  would  lie  in  the  traditional  inertia  and 
habits  of  the  group,  which  can  be  overcome.  Each  of 
the  restrictive  Umitations  outlined  above  can  easily  be 
analyzed  as  an  attempt  on  the  part  of  the  organized 
group  to  protect  its  job  security  and  to  improve  its 
income  position.  If  and  when  a  program  involving 
new  processes  of  construction  as  one  of  the  considera- 
tions in  the  development  of  greater  job  security  and 
improved  income  status  for  a  considerable  mass  of  the 
buildmg  trades  workers  can  be  offered  to  the  construc- 
tion industry,  it  is  reasonable  to  expect  that,  after 
consultation  and  negotiation,  it  would  not  be  difficult 
to  secure  the  cooperation  of  the  labor  groups  in  the 
development  of  the  program.-'  At  any  rate,  it  prob- 
ably can  be  forecast  that  the  readiness  of  the  labor 
group  to  accept  and  cooperate  wAih.  such  a  program 
will,  at  least,  be  no  harder  to  secure  than  the  acceptance 
by  and  cooperation  of  the  interested  business  groups.^^ 

21  Instances  have  occurred  in  which  operative  builders  have  undertaken  such 
negotiations  with  union  groups  and  secured  their  sympathetic  cooperation  in  private 
low-cost  housing  programs. 

"  The  restrictions  discussed  above  are  not  to  be  confused  with  racketeering,  which 
is  sometimes  charged  to  the  building  trades  unions  and  which  is  sometimes  discussed 
by  writers  on  housing  problems  as  a  major  characteristic  of  the  organized  building 
trades.  Bona  fide  efforts  to  maintain  observance  of  established  labor  conditions,  by 
means  of  strikes,  boycotts,  sabotage,  and  fines  imposed  on  workers  or  employers, 
must  be  clearly  distinguished  from  the  imposition  of  fines  for  the  personal  enrichment 
of  the  business  agent  (with,  perhaps,  a  cut  for  the  tmion  treasury),  and  from  strikes 
or  other  tactics  to  injure  one  employer  in  return  for  payments  or  favors  from  other 
employers.  Recurrently,  in  a  few  large  centers,  a  few  business  agents  who  adopt 
racketeering  policies  reach  positions  of  leadership.  Such  instances,  however,  are 
definitely  isolated,  and  it  is  quite  unfair  to  charge  that  they  are  representative  of 
building  trades  unionism. 

Studies  of  such  racketeering  have  indicated  that  it  has  develi  ped  when  clever,  but 
not  too  scrupulous,  men  have  achieved  local  union  leadership.  They  have  been  men 
who  were  able  to  secure  desirable  working  conditions  for  the  union  members.  As 
business  agents,  they  were  successful:  and  as  a  result,  the  membership  was  willing 
to  condone  their  practices,  as  least  until  such  time  as  public  pressure  or  their  over- 
reaching abuses  began  to  injure  the  union's  standing.  In  all  cases,  however,  they 
have  been  able  to  operate  only  with  the  tolerance  of  most  of  the  contractors,  and 
usually  with  the  connivance  of  many  of  them.  Under  certain  conditions,  cooperat- 
ing contractors  are  able  to  secure  definite  advantages  over  their  competitors,  and  in 
some  cases,  can  increase  their  commissions  from  the  owners. 

In  general,  it  is  the  nature  of  the  organization  of  the  industry  that  makes  racket- 
eering possible.  Reorganization  of  the  industry,  with  the  elimination  of  the  sub- 
contracting arrangements  which  dominate  it,  would  tend  to  eliminate  the  possibility 
of  the  development  of  racketeer  leaders. 

Unfortunately,  the  attacks  on  building  trades  union  racketeering  usually  emanate 
from  bitterly  anti-union  sources.  As  a  result,  both  union  members  and  national 
union  leaders  tend  to  discount  the  charges  and  to  defend  the  unscrupulous  local 
leaders.  The  amount  of  misrepresentation  that  has  occurred,  tends  to  justify  their 
position.  Sometimes,  also,  internal  union  politics  makes  it  difficult  for  them  to  act, 
even  in  acknowledged  cases  of  racketeering  leadership.  If  attacks  on  racketeering 
were  not  so  often  spearheads  of  attacks  on  unionism  as  such,  the  unions  would  be 
much  less  hesitant  about  cleaning  their  liouses  when  they  are  found  out  of  order. 
No  considerations,  however,  can  justify  racketeering  practices,  or  the  tolerance  of 
racketeering  leaders  by  union  organizations.  Sound  public  policy,  as  well  as  best 
union  interests,  call  for  aggressive  action  by  organized  labor  as  well  as  by  all  other 
bodies,  to  eliminate  the  racketeer  whenever  and  wherever  he  makes  his  appearance. 
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The  Influence  of  Governmental 
Planning  and  Policy 

Economies  from  Stabilization 

For  the  immediate  future,  the  primary  economies  that 
may  be  effected  in  the  construction  industry  with  re- 
gard to  labor  costs  must,  it  appears,  be  the  result  of  the 
development  of  building  programs  and  the  adoption  of 
coordinated  policies  by  governmental  agencies.  The 
chaotic  nature  of  the  organization  of  the  residential 
building  economy  at  the  present  time  is  such  that  a  re- 
organization along  more  rational  lines  can  be  effected 
only  over  a  period  of  years.  The  primary  factors 
through  which  a  reduction  of  labor  costs  may  be  secured 
are:  a  decrease  in  the  hourly  wage  rates,  and  an  in- 
crease in  efficiency  of  the  utilization  of  the  workers' 
services. 

Reductions  in  wage  rates  will  be  attractive  to  workers 
only  when  sufficient  guarantees  of  full  time  employment 
can  be  made  to  supplj'  adequate  annual  mcomes.  The 
provision  of  full-time  employment  has  been  considered 
to  be  dependent  upon  overcoming  the  difficulties  of 
operations  during  winter  seasons.^'  In  a  large  part  of 
the  country,  of  course,  the  winter  seasons  do  not  offer 
serious  obstacles  to  the  continuation  of  the  construc- 
tion work.  In  the  States  of  Florida  and  California, 
however,  the  seasonal  variations  in  construction  em- 
ployment are  almost  as  great  as  the  seasonal  variations 
occurring  in  States  along  the  northern  border.  Even  in 
States  which  suffer  severe  winter  seasons,  new  processes 
have  made  winter  building  economical  when  slight 
financial  incentives  are  offered  to  overcome  the  cost  of 
artificial  heating  and  other  arrangements. 

In  a  number  of  Federal  housing  projects  prosecuted 
during  recent  years,  the  winter  seasons  appear  to  have 
offered  insignificant  barriers  to  the  continuation  of  con- 
struction work.  In  many  cases,  the  winter  seasons 
appear  to  have  had  Httle  effect  upon  the  numbers  of 
workers  employed.  Most  reports  indicate  that  the 
winter  season  offers  a  serious  obstacle  only  with  regard 
to  the  completion  of  concrete  work.  Reports  of  one 
agency  indicated  that,  if  foundations  were  completed 
before  the  first  freeze,  work  could  be  continued  with 
interruptions  only  for  severe  cold  spells  of  short  duration. 

More  important  than  overcoming  the  periods  of  sea- 
sonal imemployment  is  the  problem  of  insecurity  which 
results  from  the  dependence  of  the  workers  upon  the 
occasional  or  haphazard  demands  of  an  indefinite 
number  of  individual  contractors.  This  problem  results 
particularly  from  the  small-scale  basis  upon  which 
most  of  the  construction  idusntry  of  the  United  States 


"  The  local  institution  of  "leasing  dates"  has  also  been  mentioned  as  an  obstacle  to 
continuous  building  employment.  The  history  of  the  construction  industry  indi- 
cates, however,  that  "leasing  dates"  evolved  from  the  practice  of  concentrating 
residential  building  in  the  summer  months.  The  development  of  year-round  build- 
ing activities  would  tend,  of  itself,  to  break  down  the  institution  of  "leasing  dates." 


is  erected.  With  building  operations  in  every  com- 
munity conducted  by  a  large  number  of  builders  and 
small  contractors,  no  employer  is  in  such  a  position 
that  he  can  undertake  to  give  employment  for  any  con- 
siderable length  of  time  to  any  individual  worker. 
Each  contractor  and  subcontractor  completes  a  con- 
tract within  a  few  weeks'  time.  His  employees  must 
then  shift  for  job  opportunities  with  other  contractors. 
As  a  result,  there  is  a  well-recognized  tendency  for 
workers  to  slow  down  as  any  job  approaches  comple- 
tion, and  particularly,  as  the  winter  season  approaches. 
There  is,  furthermore,  a  deterioration  of  sldll  over  the* 
winter  season  and  especially  after  a  longer  period  of 
unemployment.  The  accompanying  discontuuiity  of 
employment  also  has  led  workers  to  demand  liigher 
hourly  wage  levels. 

If  residential  building  and  the  construction  industry 
in  any  locality  were  concentrated  in  the  hands  of 
larger-scale  operators  who,  in  turn,  were  able  to  carry 
on  their  building  activities  on  a  larger  scale,  it  would  be 
possible  for  each  contractor  to  employ  his  workers  on  a 
more  continuous  basis.  Because  of  the  larger-scale 
operations  on  each  contract,  a  longer  period  of  employ- 
ment would  be  provided  to  the  workers  on  each  job, 
and  it  would  be  possible  to  shift  them,  in  planned  se- 
quences, from  job  to  job  under  the  same  contractor. 
The  highest  degree  of  employment  stabilization,  how- 
ever, will  probably  not  be  obtained  until  there  has  been 
a  vertical  reorganization  of  the  construction  industry; 
this  would  tend  to  result  in  the  displacement  of  current 
subcontracting  arrangements. 

Progress  toward  stabilization  of  employment  has 
been  made  in  many  communities  in  the  absence  of  the 
development  of  large-scale  building  promoters  and 
contracting  firms.  Through  cooperative  operations  of 
contractors,  the  available  local  supplies  of  labor  have 
been  pooled  and  distributed  through  a  central  clearing 
house;  a  more  even  distribution  of  employment  among 
the  whole  force  and  greater  continuity  of  employment 
of  individual  workers  has  been  the  result.  This  func- 
tion is  usually  performed  by  labor  unions;  in  at  least 
one  case,  however,  a  similar  arrangement  was  made  by 
non-union  contractors. 

Eventually,  the  construction  industry  may  be  re- 
organized on  a  basis  which  will  enable  the  individual 
employers  to  employ  theii'  workers  on  the  equivalent 
of  an  annual  salary  basis.  When  so  reorganized,  with 
adequate  capital  and  able  to  plan  its  production  pro- 
gram over  a  period  of  years,  the  construction  industry 
will  find  it  possible  to  develop  wage  relationships  with 
its  employees,  wliich  will  greatly  reduce  the  labor  costs 
of  construction  operations. 

Pending  such  developments,  it  may  be  possible  for 
the  federal  government,  under  the  U.  S.  Housing  Act, 
in  coniunction  with  local  housing  authorities,  to  under- 
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take  long-range  planning  of  large-scale  residential  con- 
t  struction,  either  bj^  force  account  or  by  contract,  sub- 
ject to  limitations  which  could  provide  continuity  of 
employment  to  individual  workers.  Such  guarantees 
of  continuous  employment  should  be  made  contingent 
upon  agreements  with  responsible  working  forces  for 
concessions  in  hourly  wage  rates  in  return  for  liigher 
annual  incomes. 

Such  a  proposal  would  not  be  entirely  new  to  the 
industry  or  to  building  trades  unions.  Several  unions 
maintain  differential  rates  for  maintenance  employees 
engaged  on  a  monthly  or  annual  basis.  They  have  often 
agreed  to  the  employment  of  foremen  and  other  super- 
visorj^  employees  on  a  monthly  basis,  and  there  are  a 
few  recorded  cases  providing  for  employment  of  con- 
struction workers  on  annual  salaries.  Building  trades 
workers  have  no  objection  to  such  arrangements,  as 
such.  They  justifiably  want  to  know,  however,  that 
the  plans  for  annual  payments  are  made  in  good  faith, 
will  be  honestly  adhered  to,  and,  in  the  absence  of 
general  acceptance,  will  not  embarrass  them  in  main- 
taining wage  scales  developed  for  an  industry  operating 
on  another  basis. 

Governmental  Influence 
and  Stabilization 

The  recognition  of  the  need  for  stabiHzation  of  the 
construction  industry  in  order  to  obtain  reduced  build- 
ing costs  is  not  new  with  this  report.  It  has  been  the 
subject  of  several  studies  made  heretofore.  Previous 
studies,  however,  have  been  based  primarily  upon  con- 
sideration of  private  building  enterprise  only,  and  it  is 
only  within  the  last  few  years  that  there  has  been  any 
substantial  agreement  that  government  held  any 
responsibility  with  regard  to  housing.  With  the  accept- 
ance of  the  principles  of  governmental  responsibility, 
as  evidenced  by  various  legislative  acts,  the  problem 
poses  itself  as  to  whether  or  not  government  should  take 
cognizance  of  the  instability  of  the  industiy  and  attempt 
to  encourage  its  reorganization.  Government,  in  any 
case,  is  confronted  with  an  opportunity  to  direct  its 
activities  in  such  a  way  as  (a)  to  stabilize  that  portion  of 
the  industry  which  engages  in  the  erection  of  buildings 
under  governmental  influence,  and  (b)  through  demon- 
strating the  possibilities  of  stabilization,  to  influence 
thereby  the  much  larger  portion  of  the  industry  which 
remains  entirely  under  private  operations.  If  govern- 
ment fails  to  make  the  most  of  this  opportunity  to  assist 
in  the  stabilization  of  the  construction  industry,  it  is 
likely  that  progress  towards  this  end  will  be  delayed  for 
several  decades. 

If  government  agencies  accept  the  responsibility  of 
attempting  to  influence  the  building  industry  towards 
stabilization,  those  agencies  must  accept  such  a  principle 
as  one  of  their  primary  responsibilities,  and  make  it  a 


part  of  their  philosophy,  policies,  and  general  program. 
To  effectuate  such  a  policy,  the  responsible  agencies 
should  plan  their  operations  on  a  large-scale  basis. 
The  location  of  projects  should,  in  part,  at  least,  be 
determined  by  conditions  of  employment  prevailing  in 
the  communities.  The  initiation  of  the  several  projects 
in  anj-  community  should  be  timed  in  such  a  way  that 
relatively  continuous  cmploj^ment  could  be  provided  to 
given  numbers  of  workers. 

Haste  in  developing  projects  would  have  to  be  made 
subordinate  to  other  considerations.  The  general  pro- 
gram, first,  would  have  to  be  planned  in  terms  of  the 
continuous  employment  to  be  afforded.  Careful  plans 
for  building  would  have  to  be  developed,  based,  among 
other  things,  upon  the  types  of  labor  available  in  the 
communities.  Scheduling  of  operations  by  the  builder 
in  order  to  fit  the  several  crafts  into  a  program  of  con- 
tinuous work  would  follow.  Finally,  the  delivery  of 
materials  would  be  scheduled  to  fit  the  work  program. 
Deadlines  for  initiation  and  completion  of  work  would  be 
determined,  on  a  flexible  basis,  in  terms  of  emploAinent 
arrangements. 

To  accomplish  the  most  efi'ective  results,  it  will  be 
necessary  to  secure  the  understanding  cooperation  of 
all  private  parties  involved  in  the  program.  The 
agencies  cannot  depend  upon  a  general  acceptance  of 
their  policies  by  other  parties,  if  no  specific  effort  is 
made  to  outhne  the  bases  of  operation,  and  to  secure 
the  voluntary  acceptance  of  these  bases  and  of  the 
principles  of  operation  founded  thereon,  unless  there 
has  been  consultation  with  the  private  parties  in  ad- 
vance. It  is  particularly  important  that  the  organized 
building  trades  unions  should  be  consulted  concerning 
these  plans,  their  advice  requested,  and  their  assistance 
sought  in  the  execution  of  the  programs  of  the  agencies. 

Once  the  policies  have  been  agreed  upon,  the  execu- 
tion of  operations  within  their  limits  must  be  secured. 
This  means  that  the  contractual  relationsliips  of  the 
government  agencies  with  all  private  and  pubhc  parties 
concerned^municipalities,  contractors,  labor  organiza- 
tions^must  be  expressed  in  terms  of  the  general  policies ; 
that  is, insofar  as  construction  is  undertaken  by  contract, 
the  contractor  and  the  organizations  with  which  he 
deals  must  be  bound  to  operate  within  the  program. 

The  agencies  should  be  left  free  to  adopt  such  pro- 
grams of  execution  as  will  permit  fullest  adherence  to 
the  stabilized  program.  In  many  respects,  the  prose- 
cution of  their  work  by  force-account  methods  will  have 
advantages  over  prosecution  by  means  of  contracts  with 
private  builders.  The  experience  of  the  last  few  years 
has  not  proved  the  superiority  of  the  force-account 
method  over  the  contract  method  or  vice  versa.  The 
peculiarity  of  the  conditions  surrounding  much  of  the 
work  done  by  contract  and  surrounding  all  of  the  work 
done  by  force-account  methods  has  been  such  as  to 
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make  valid  conclusions  impossible.  While  the  con- 
tract method  throws  the  onus  of  financial  risk  upon  the 
contractors,  imless  contractual  provisions  are  carefully 
developed,  it  may  fail  to  give  the  best  results  from  the 
point  of  view  of  stabilization.  The  force-account 
method  of  construction  should  not  be  used,  however, 
unless  it  is  adopted  as  a  long  run  pi-inciple  and  unless 
an  adequate  organization  of  relatively  permanent  per- 
sonnel, selected  with  regard  to  qualifications  and  care- 
fully trained  with  regard  to  the  employment  features  of 
the  program,  is  developed. 

In  conclusion,  it  would  be  appropriate  to  point  out 
that  the  experience  of  the  last  few  years  does  not 


provide  a  sufficient  criterion  for  judgment  as  to  what 
might  be  done  with  a  carefully  planned  and  well  exe- 
cuted building  program,  either  with  regard  to  the 
possibilities  of  stabihzation  or  with  regard  to  costs. 
The  programs  of  the  last  few  years  have  been  com- 
pounded with  many  other  objectives  and  conditions, 
such  as:  the  employment  of  persons  on  relief,  the  dis- 
tribution of  purchasing  power,  assistance  to  private 
contractors,  aid  to  the  heavy  industries,  experimenta- 
tion with  new"  building  materials,  relief  to  mortgage 
holders  and  finance  houses,  influencing  interest  rates, 
resettlement  of  population,  and  conflicting  ideas  con- 
cerning residential  construction. 


VI.    BUILDING    REGULATIONS     AND    THE    HOUSING    PROBLEM 

By  George  N.  Thompson  ' 


Building  Regulations  and  the 
Construction  Industry 

No  housing  is  worth  while  if  it 
is  unsafe  or  unhealthfuL  This 
woiikl  seem  to  be  an  elementary 
statement  of  fact  requiring  no 
elaboration.  Yet  there  is  consid- 
erable misunderstanding  of  those 
legal  measures  kno^vn  as  building 
regulations  through  which  com- 
munities seek  to  assure  safe  and 
sanitary  conditions. 

There  are  two  approaches  to 
this  problem  of  building  regula- 
tions— the  disorderly  process  and  the  orderly  process. 
The  disorderly  process  is  characterized  by  sporadic  out- 
bursts of  criticism,  usually  not  substantiated  by 
evidence,  to  the  effect  that  regulations  are  hampering 
jjrogress  in  the  construction  industry  or  that  they  are 
deficient  in  their  requirements.  The  orderly  process 
is  characterized  by  continuous  study  of  disease,  injuries, 
and  loss  of  life  due  to  faulty  buildings,  by  systematic 
testing  of  structural  materials  and  building  equipment, 
by  development  of  standards  of  quality  and  of  per- 
formance, and  by  preparation  of  minimum  require- 
ments incorporating  the  best  obtainable  expert  judg- 
ment. 

The  disorderly  process  proceeds  as  a  ride  from  two 
reactions.  The  first  is  impatience  with  some  existing 
requirement  because  it  is  beheved  to  be  unduly  re- 
strictive. The  second  is  an  emotional  response  to  some 
great  disaster,  such  as  a  conflagration  or  a  major  loss  of 
Hfe.  The  first  insists  on  lowered  requirements  and  the 
second  on  drastically  increased  ones.  The  orderly 
process  recognizes  that  there  may  be  justification  for 
each  attitude  but  that  yielding  too  much  to  the  de- 
mands of  one  may  produce  the  undesirable  conditions 
criticized  by  the  other.  For  example,  existing  fire  pro- 
tection requirements  may  be  felt  to  increase  the  cost  of 
construction  beyond  reason,  but  relaxation  too  far  may 
expose  building  occupants  to  the  horrors  of  fire,  ^vith 
subsequent  remorse  on  the  part  of  those  who  advocated 
letting  down  the  bars. 

The  orderly  process  is  aware  of  the  complicated  and 
delicate  adjustment  necessary  to  achieve  balance  in 
protecting  the  public  without  discouraging  construc- 
tion. It  seeks  to  act  constructively  in  production  of 
more  rational  requirements.     Unfortunately,  the  fact 
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The  primary  objective  of  building  regu- 
lations and  codes  is  to  protect  the  public 
against  injury,  disease,  and  death.  Any 
proposal  to  make  a  saving  either  in  time 
or  money  by  abrogating  or  modifying 
building  regulations  or  codes  may  result 
in  a  final  economic  and  social  cost  that  is 
incalculable.  Any  economies  sought 
within  our  extant  building  regulations 
should  be  carefully  considered  by  tech- 
nicians and  experts  who  are  entirely  dis- 
interested and  impartial. 


that  it  is  operating  continuously 
is  often  unkno^\^l  to  those  who 
periodically  rediscover  the  ad- 
mitted fact  that  there  is  still 
room  for  improvement. 

Tliis  discussion  is  presented 
with  thef  object  of  creating  a 
better  understanding  of  the  fun- 
damental nature  of  building  reg- 
ulations and  of  their  impact  on 
the  construction  industry.  It 
recognizes  the  value  of  the  dis- 
orderly process  as  a  stimulant 
which  rouses  public  interest  and 
tends  to  prevent  a  too  deliberate  attitude  towards 
desirable  changes.  However,  it  lays  stress  on  the 
orderly  process  which  has  to  accept  the  responsibility 
of  determining,  in  the  light  of  research  and  of  experience, 
just  how  far  it  is  possible  to  modify  existing  require- 
ments without  danger  to  life  and  limb. 

The  Regulatory  Function 
of  the  State 

We  may  start  out  with  the  assumption  that  a  build- 
ing is  a  complex  structure,  the  product  of  many  minds 
and  hands,  and  rising  in  the  midst  of  an  imperfect 
world.  Skilled  design,  complete  knowledge,  adequate 
supervision,  perfect  materials,  and  competent  work- 
manship, supplemented  by  absence  of  selfishness  and 
by  nobility  of  motive  may  all  combine  to  produce  a 
structure  that  is  irreproachable.  But  knowing  human 
nature  as  we  do,  we  are  forced  to  conclude  regretfully 
that  some  one  or  even  all  of  these  factors  may  be  missing 
and  thereby  afford  a  chance  for  flaws  to  creep  in.  To 
the  extent  that  these  flaws  are  a  menace  to  human 
life  and  limb  they  are  a  matter  for  attention  by 
the  State,  wliich  possesses  the  police  power  to  control 
them. 

What  actually  happens  in  the  great  majority  of 
cases  in  this  country  is  that  the  several  States  transmit 
their  power  to  the  municipalities  either  by  enabling 
acts  or  by  provisions  in  city  charters.  The  munici- 
palities proceed  to  adopt  regulations  designed  to  pro- 
tect their  citizens.  These  regulations  are  of  several 
kinds  and  constitute  a  network  of  restrictive  require- 
ments concerning  buildings  which  covers  the  country, 
although  not  with  a  perfect  pattern.  There  are  gaps 
where  municipalities  have  failed  to  exercise  their  power 
or  have  done  so  in  a  verj'  sketchy  manner.  There  are 
areas  where  incorporated  municipalities  do  not  exist 
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or  are  far  apart,  leaving  the  intervening  space  to  be 
governed  by  State  or  county  regulations  or  by  no 
regulations  at  all.  So,  when  we  speak  of  building  regu- 
lations, we  do  not  refer  to  a  system  of  requirements 
that  reaches  into  every  hamlet. 

The  different  kinds  of  regulations  that  affect  housing 
vary  in  title  and  scope,  but  the  chief  elements  are  as 
follows:  (1)  The  building  code,  (2)  the  zoning  ordinance 
(3)  the  housing  code,  (4)  the  electrical  code,  (5)  the 
elevator  code,  (6)  the  plumbing  code,  and  (7)  the 
boiler  code. 

This  does  not  exhaust  the  list  of  legal  requirements. 
There  are  fire  protection  ordinances,  health  ordinances, 
and  other  measures  designed  to  cover  special  aspects  of 
protection  for  the  public.  He  who  builds  a  house  is 
indeed  hedged  about  with  restrictions  that  range  all  the 
way  from  how  high  he  can  go  to  what  size  windows  he 
shall  use  and  what  kind  of  electrical  switches  he  may 
put  in  his  bathroom.  For  each  requirement  there  is  a 
reason.  It  may  not  always  be  apparent,  but  it  is  there, 
and  he  profits  or  suffers  depending  upon  whether  the 
reasoning  has  been  good  or  bad. 

The  buDding  code  customarily  deals  with  the  erec- 
tion, alteration,  repair,  demolition,  and  maintenance  of 
buildings  and  other  structures.  Its  purpose  has  already 
been  indicated.  The  zoning  ordinance  seeks  to  bring 
under  control  the  casual  and  unrelated  growth  of 
construction  in  a  municipality  so  that  nearby  structures 
will  have  a  harmonious  relationship.  It  deals  chiefly 
with  height,  use,  and  area.  The  housing  code,  less 
frequent,  but  equally  important  where  effective,  seeks 
to  regulate  conditions  of  light,  air,  and  sanitation  in 
residential  buildings  so  that  healthful  conditions  will  be 
obtained.  Maintenance  bulks  largely  in  its  program. 
The  electrical  code  regulates  wiring  and  fixtures  with 
the  object  of  minimizing  fire  hazards  and  risk  of  shock. 
The  plumbing  code  aims  to  bring  potable  water  to  the 
house,  conduct  it  \dthout  contamination  through  its 
appointed  course,  and  lead  it  away  bearing  its  load  of 
body  wastes  so  efRciently  that  no  menace  to  health 
results.  The  elevator  code  is  put  in  force  to  guard 
against  accidents  peculiar  to  this  item  of  building  equip- 
ment. The  boiler  code  governs  the  conditions  of  construc- 
tion and  installation  of  boilers  to  prevent  explosions. 

Is  Regulation  Necessary? 

It  has  been  said  that  the  State  has  the  right  to  protect 
its  citizens  through  these  documents  but  the  question 
may  be  raised  whether  their  existence  is  really  neces- 
sary. The  answer  to  this  comes  from  experience.  The 
great  fires  of  Chicago,  Boston,  Baltimore,  Atlanta,  and 
so  on  are  convincing  evidence  that  precautions  must 
be  taken  to  prevent  enormous  losses  not  only  in  prop- 
erty values  and  in  dislocated  business  life  but  also  in 
heart-rending  privations,   personal   injuries,   and   loss 


of  human  life.  According  to  the  Bureau  of  the  Census, 
7,874  lives  were  lost  in  the  year  1935  as  a  result  of 
conflagrations  and  burns,  the  majority  in  homes. ^ 
Catastrophes  like  the  collapse  of  the  Knickerbocker 
Theater  Building  in  Washington  in  1922  where  about 
100  lives  were  crushed  out,  and  the  recent  occurrence 
in  New  York  City  where  18  lives  were  lost  as  the  result 
of  the  collapse  of  hnperfectly  supported  masonry  are 
but  examples  of  a  long  list  of  occurrences  that  justify 
constant  vigilance  with  respect  to  building  construc- 
tion. Of  late  years  we  have  become  increasingly  con- 
scious of  the  insidious  effects  of  inadequate  provision 
for  light  and  air  in  designing  buildings.  We  have  come 
to  accept  it  as  a  fact  that  a  healthy  race  needs  to  be  sur- 
rounded with  safeguards  in  this  respect  when  construc- 
tion is  proposed.  The  roster  of  broken  lives  and 
fortunes  and  of  lives  snufl'ed  out  as  a  result  of  wrong 
building  practices  is  a  powerful  argument  in  favor  of 
regulation. 

Yet  a  building  is  a  static  body  which  seems  to  present 
few  possibilities  for  doing  harm.  Unlike  the  automo- 
bile, it  possesses  no  ability  to  collide  with  its  fellows; 
but  in  it,  either  for  purposes  of  working,  sleeping,  rec- 
reation, or  otherwise,  the  human  being  may  spend  as 
much  as  20  hours  a  day  on  the  average.  The  force  of 
gravity,  the  phenomenon  of  combustion,  the  life  cycle 
of  miscroscopic  plants  producing  disease  need  only  the 
right  conditions  to  act  and  bring  about  a  dangerous 
situation. 

Added  to  this  is  the  problem  of  adjusting  relation- 
ships between  owners  of  nearby  buildings  fairly  so  that 
some  owners  will  not  profit  at  the  expense  of  their  less 
enterprising  or  more  considerate  brothers.  Take  the 
case  of  several  city  lots  all  located  in  the  same  neighbor- 
hood. Owner  A  might  theorize  that  he  should  be  free 
to  build  as  he  pleases  and  undertake  the  erection  of  a 
20-story  building.  Owner  B  protests  that  this  will 
deprive  his  building  of  light  and  air,  wliile  the  city  fire 
department  advances  the  point  that  its  apparatus  will 
have  great  difficulty  in  controlling  a  fire  in  a  building  of 
such  height  and  of  the  proposed  type  of  construction. 
\Mio  is  to  say  how  these  clashes  of  interest  are  to  be 
adjusted?  Obviously,  if  justice  is  to  prevail,  the  com- 
munity acting  as  a  governmental  unit  must  decree  what 
is  a  fair  use  of  A's  land. 

The  principle  goes  still  further.  Into  A's  building 
will  come  all  manner  of  men,  each  bent  on  his  separate 
errand,  and  few  having  the  training  to  judge  whether 
the}"-  are  subjecting  themselves  to  danger.  Will  the 
building  collapse  under  the  weight  of  the  materials  per- 
mitted in  it?  Will  a  blast  of  flame  sweep  through  its 
corridors  and  trap  the  hapless  tenants?  Since  it  is  not 
simply  a  question  of  A's  personal  safety  but  of  the 
safety  of  the  hundreds  who  come  at  his  express  or 

'  Not  all  this  loss  of  life  resulted  in  burning  buildings. 
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implied  invitation  to  liis  door,  some  agency  must  act 
in  tlie  interest  of  all.  This  agency  is  that  of  govern- 
ment, which  is  set  up  for  the  purpose  of  dealing  with 
just  such  questions. 

These  illustrations  may  seem  trite,  but  it  is  surprising 
how  often  a  reminder  must  be  given  that  conditions  of 
urban  life  require  the  giving  up  of  a  certain  part  of 
liberty  of  action  in  the  interest  of  the  greatest  good  for 
the  greatest  number.  Many  requirements  for  building 
regulations  that  are  now  accepted  as  a  matter  of  course 
were  fought  bitterly  when  they  were  proposed,  largely 
because  of  lack  of  understanding  of  the  fact  that  the 
time  had  come  to  exercise  restraint. 

Regulation  and  Techno- 
logical Change 

Perspective  is  needed  if  we  are  to  judge  fairly  the 
relationship  that  exists  between  restrictive  requirements 
and  the  construction  industry.  For  centuries,  construc- 
tion was  of  a  simple  basic  type  that  made  use  of  gener- 
ous amounts  of  material  to  compensate  for  ignorance 
of  stress  and  strain  values.  With  the  coming  of  the 
industrial  revolution  in  the  nineteenth  century,  how- 
ever, inventions  began  to  appear  that  were  destined  to 
have  a  profound  effect. 

When  the  idea  of  carrying  all  loads  on  a  structural 
steel  frame  was  put  into  execution  and  the  first  skj'- 
scraper  was  born,  there  started  a  series  of  events  that  is 
still  in  action  today.  We  are  told  that  the  manufacturers 
of  wrought-iron  shapes  opposed  the  introduction  of  steel 
for  tliis  purpose.  Indeed,  the  Bessemer  steel  of 
the  early  days  was  none  too  I'eliable  a  material.  The 
boldness  and  simpHcity  of  skeleton  construction  were 
too  attractive  to  be  denied,  however,  and  so  it  gained  in 
favor.  Much  had  to  be  learned.  Structural  shapes 
had  to  be  devised  and  methods  for  rolling  them  per- 
fected. The  physical  properties  of  these  shapes  had  to 
be  determined  and  handbooks  issued.  Here  was  a  case 
of  an  industry  suddenly  developing  a  vastly  incz'eased 
use  for  its  product  but  with  very  little  background  upon 
which  to  formulate  a  reliable  set  of  rules  of  use. 

Again,  take  reinforced  concrete,  wliich  came  into 
prominence  at  the  turn  of  the  century  and  has  grown  in 
importance  ever  since.  The  realization  that  concrete 
and  steel  would  bond  together  so  that  the  one  could  take 
care  of  compression  and  the  other  of  tension  opened  up 
a  fascinating  vista  of  usefulness.  Here,  another  vast 
industry  was  born,  obliged  to  probe  continuously  into 
the  facts  about  its  product  and  prove  its  advantages  to 
a  doubting  world. 

These  are  examples  of  cases  where  inventive  genius 
supplemented  by  modern  industrial  organization  has 
profoundl}^  affected  the  problem  of  public  protection. 
A  whole  new  series  of  concepts  has  had  to  be  accepted. 
Proof  has  had  to  be  required  to  substantiate  claims. 


The  volume  of  specific  legal  requirements  has  been 
greatly  increased  and  methods  of  inspection  have  had 
to  be  adapted  to  the  peculiar  characteristics  of  the  new 
order.  The  cost  to  the  municipalities  has  increased 
because  of  the  necessity  of  covering  a  great  variety  of 
matters  that  once  were  unknown.  Such  increases  in 
municipal  expense  are  the  price  of  progress  in  the  indus- 
trial world,  a  fact  not  alwaj's  appreciated  by  critics  of 
growing  municipal  budgets. 

At  the  same  time,  the  industries  that  have  grown  up 
have  foimd  that  their  problems  were  not  limited  to  those 
of  production  and  distribution.  A  third  element,  regu- 
lation, has  stepped  in.  They  have  been  told  that  their 
product  must  be  used  only  in  such  a  way  and  in  such 
amounts,  that  the  community  will  demand  that  they 
maintain  such  a  quality,  and  that  failing  these  require- 
ments the  use  of  their  products  will  be  restricted  or 
even  denied  completely. 

Elsewhere  in  this  series  of  reports  will  be  found  statis- 
tical material  showing  the  great  volume  of  business 
growing  out  of  the  needs  of  the  construction  industry. 
Anything  that  tends  to  restrict  the  use  of  the  products 
thus  made  available  may  be  reflected  in  reduced  oppor- 
tunities for  workmen  to  make  a  livelihood  and  for 
business  concerns  to  benefit  from  their  enterprise. 
There  is  no  room  in  the  code-making  process  for 
thoughtless  and  prejudiced  action.  It  is  thus  a  heavy 
responsibility  which  falls  upon  those  who  develop 
building  regulations.  On  the  one  hand  is  a  conscious- 
ness of  the  possible  effect  on  industry  and  employment. 
On  the  other  is  the  knowledge  that  such  considerations 
must  yield  to  the  paramount  need  of  safety  when  neces- 
sary and  that  safety  is  a  matter  to  be  determined  not 
by  claims  but  by  proof. 

This  is  the  lesson  that  must  be  learned  sooner  or  later 
by  every  proponent  of  new  building  materials— that 
the  public  can  not  tolerate  the  indiscriminate  use  of 
such  products  but  will  expect  proof  of  their  safety. 
Modern  industrialists  understand  this  and  do  not  object 
to  submitting  to  tests  in  disinterested  laboratories 
where  the  characteristics  of  their  products  can  be  fully 
ascertained. 

Building  Codes  and  Building  Costs 

What  industrialists  do  object  to,  and  rightly,  are  the 
inconsistencies  and  abuses  that  are  to  some  extent 
present  under  the  existing  system.  They  fuid  that 
local  codes  vary  m  their  requirements,  sometimes  re- 
sultuig  in  the  necessity  of  altering  manufacturing  pro- 
cesses to  meet  local  recpiirements  and  thereby  causing 
the  loss  of  much  of  the  advantages  of  mass  production. 
More  serious  in  their  moral  implications  are  charges 
that  worthy  new  materials  are  excluded  because  inter- 
ested organizations  ai'e  sufficiently  uifiuential  to  control 
the  regulations.     In  either  case,  not  only  the  industry 
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affected  but  the  general  public  suffers,  for  a  limitation 
on  the  freedom  of  choice  of  materials  inevitably  reacts 
on  buOding  costs. 

The  two  most  serious  charges  heard  A\-ith  reference  to 
the  effect  of  building  regulations  on  industry  are  (a) 
that  they  increase  unduly  the  cost  of  construction  and 
(b)  that  the}'  hamper  unnecessarily  the  introduction  of 
desirable  new  materials  and  methods  of  construction. 
There  is  some  truth  m  these  charges  and  also  consider- 
able exaggeration.  Let  us  first  examine  the  matter  of 
construction  cost. 

The  cost  of  a  house  is  made  up  of  a  number  of  factors. 
There  must  first  be  land  upon  which  to  build  it,  but  we 
will  exclude  consideration  of  this  except  for  calling 
attention  to  the  fact  that  it  may  constitute  a  fifth  part 
of  the  cost  of  the  project  and  is  little  affected  by  build- 
ing regulations.  The  cost  of  the  house  itself  is  depend- 
ent upon  many  factors,  among  which  are  the  following : 

1.  The  efficiency  of  the  design. 

2.  The  prices  paid  for  structural  materials. 

3.  The  amount  and  quality  of  structural  materials. 

4.  The  wages  of  labor. 

5.  The  efficiency  of  labor. 

6.  The  elaborateness  of  the  equipment,  such  as  heating, 
plumbing,  electrical  worlc,  etc.,  again  affected  Ijv  material  and 
labor  costs. 

7.  The  elaborateness  of  trim  and  decoration. 

8.  The  architect's  fee  and  contractor's  profit. 

9.  The  efficiency  of  supervision. 

10.  The  general  overhead  expenses. 

11.  The  cost  of  financing. 

12.  The  cost  of  local  transportation. 

13.  Topography  and  soil  conditions. 

14.  The  cost  of  providing  utilities. 

15.  The  effect  of  weather  conditions  during  construction. 

16.  Intangible  factors  such  as  competitive  conditions  in  the 
local  building  industry. 

17.  Building  regulations. 

Such  factors  interact  in  different  ways,  so  that  the  cost 
of  a  house  may  vary  as  much  as  50  percent  in  different 
locahties.  It  is  difficult  to  segregate  the  efl'ect  of  any 
one  factor.  Indeed,  there  have  been  many  loose  state- 
ments about  the  effect  of  certain  factors  on  costs.  The 
best  that  can  be  done  in  the  case  of  building  regulations 
is  to  compare  what  is  required  in  a  given  case  with  what 
we  beheve  would  fulfill  all  the  necessities  of  safety  and 
health,  to  see  if  there  is  a  difference  and  of  what  mathe- 
matical sign.  For  not  all  desirable  changes  in  building 
regulations  will  operate  in  the  direction  of  saving. 

At  this  point  it  will  be  necessary  to  narrow  down  the 
discussion  to  building  codes  as  distinguished  from  build- 
ing regulations.  Different  kinds  of  building  regulations 
have  been  enumerated  because  thej'  are  closely  lelated 
and  sometimes  confused.  It  not  infrequently  happens 
that  criticism  of  "building  codes"  is  found  to  relate  to 
some  type  of  regulation  not  customarily  foimd  in  such 
codes.     Broadly  speaking,  building  codes  are  primarily 


concerned  with  requirements  for  strength,  fire  resist- 
ance, exits,  and  certain  features  of  sanitation. 

Building  materials,  such  as  wood,  concrete,  brick,  and 
steel,  have  different  abihties  to  sustain  loads.  Some  are 
tough.  Others  are  brittle.  We  learn  from  tests  and 
e.xperience  about  what  they  are  capable  of  doing  and 
specify  in  building  regulations  what  qualities  and  sizes 
are  necessary  to  hold  up  the  known  loads.  So  we  require 
in  codes  that  enough  materials  shall  be  used  in  order  to 
insure  safety.  Sometimes,  this  is  done  directly  by 
specifying  how  thick  walls  shall  be,  and  so  on.  Some- 
times, it  is  done  by  giving  certain  assumed  strengths 
per  square  inch  for  materials  and  leaving  the  determina- 
tion of  size  to  calculation.  In  whatever  way  it  is  done,  it 
is  clear  that  in  setting  arbitrary  minimum  amounts  of 
materials  to  be  used,  the  cost  of  the  structure  is  affected. 

As  with  requirements  for  strength,  so  with  those  for 
fire.  Certain  thicknesses  of  protective  materials  are 
required  to  keep  structural  members  from  collapsing 
when  exposed  to  heat.  Incombustible  material  has  to 
be  inserted  at  strategic  points  in  frame  walls  to  block 
off  the  spread  of  flame.  Chimne^-s  and  fireplaces  have 
to  be  made  with  walls  of  certain  thicknesses  and  kept 
away  from  combustible  construction.  Heating  ap- 
pliances have  to  be  properly  isolated.  Here,  again,  it 
is  plain  that  "economies"  can  be  effected  by  reducing 
amoimts  of  materials  used,  cutting  down  clearances, 
and  so  on.  But  the  fine  line  has  to  be  established  be- 
yond which  such  practices  will  cause  the  protecting 
materials  to  lose  their  effectiveness. 

There  are  three  courses  open  to  industry  when  repre- 
sentations are  made  that  code  requirements  call  for  use 
of  more  material  than  is  necessary  to  meet  the  needs 
of  safety.  The  first  is  to  throw  the  influence  of  the 
industry  behind  retention  of  the  existing  requirements 
on  the  theory  that  a  reduction  in  the  requirements 
would  be  followed  by  a  corresponding  loss  of  market 
for  the  material  concerned.  The  second  is  to  adopt 
the  attitude  that  the  matter  is  one  lying  more  in  the 
realm  of  engineering  than  of  commerce  and  should  be 
decided  on  an  engineeiing  basis;  the  \iew  being  taken 
that,  in  the  long  run,  a  reduction  in  quantity  of  material 
used  on  individual  jobs  wiU  bring  about  reduced  costs, 
thereby  stimulating  more  building  and  actually  result- 
ing in  a  broader  market  than  formerly.  The  third  is 
to  advocate  even  more  hberal  reductions  than  have 
been  proposed  on  the  theory  that  the  material  suffers 
a  stigma  if  it  is  granted  anything  less  than  it  is  capable 
of  showing  under  the  most  favorable  circumstances. 

It  requires  a  broad  and  statesmanlike  attitude  to 
distinguish  what  should  be  done  in  the  public  interest 
as  contrasted  with  the  immediate  advantage  of  one 
group.  The  situation  is  complicated  by  the  fact  that 
different  types  of  construction  meet  on  a  highly  com- 
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petitive  plane  where  a  slight  reduction  in  the  required 
amount  of  one  material  maj-  be  sufficient  to  induce  a 
prospective  builder  to  change  to  that  material  from 
one  which  he  had  hitherto  favored.  This  situation 
partly  accounts  for  the  fact  that  today  there  is  rela- 
tively less  insistence  on  retaining  excessive  amounts 
of  material  and  more  of  a  disposition  to  favor  the  least 
amount  of  material  that  will  do  the  job. 

The  result  is  that  allowable  working  stresses  are 
bemg  general!}'  increased.  Obviously,  there  is  a  limit 
to  this  process.  Although  it  is  fashionable  in  some 
circles  to  decry  the  term  "factor  of  safety,"  there  ^vill 
always  be  need  for  allowing  some  margin  between 
what  is  required  and  the  point  where  the  material  as 
assembled  fails  to  perform  its  function.  Some  con- 
structions are  more  uniform  in  qualitj-  and  put  together 
^\'ith  better  workmanship  than  others,  but  none  can 
be  said  to  be  absolutely  unvarying  in  their  abihty  to 
do  what  is  expected  of  them.  A  building  is  still  the 
product  of  manj^  minds  and  hands,  and  perfection  from 
each  is  beyond  the  lessons  of  human  experience.  So 
as  the  margin  between  safe  and  unsafe  practice  is 
pared  down,  the  possibilities  for  further  competitive 
advantage  in  tliis  direction  become  negligible.  Know- 
ing where  to  stop,  at  the  point  where  there  is  still  a 
proper  allowance  that  will  prevent  failures  and  con- 
sequent set-backs  for  the  industry  concerned,  is  most 
important  in  the  long  run.  As  the  margin  becomes 
slimmer  and  slimmer,  the  advice  of  the  completely 
disinterested  engineer  assumes  greater  significance. 

It  is  sometimes  thought  that  changes  in  building 
codes  will  always  operate  in  the  direction  of  economy. 
Such  is  not  the  case.  A  thorough  overhauhng  of  a 
code  may  residt  in  savings  m  one  respect  and  increased 
costs  in  another,  -with  the  possibility  that  the  one  may 
cancel  the  other. 

To  illustrate,  take  the  matters  of  working  stresses  in 
structural  materials  as  against  light  and  ventilation  of 
buildings.  It  is  more  than  likely  that  an  examination 
of  the  average  code  will  disclose  places  where  higher 
stresses  could  be  permitted  under  conditions  of  skilled 
design  and  construction  and  that  this  would  result  in  a 
reduction  in  building  cost.  On  the  other  hand,  the 
average  buildmg  code  is  apt  to  reflect  the  ideas  of  a 
score  of  years  ago  when  it  sets  forth  minimum  sizes  of 
courts  and  yards,  and  similar  matters.  Those  who 
have  studied  the  subject  of  land  coverage  are  well 
aware  that  there  is  a  law  of  diminishing  returns  in 
crowding  the  land,  but  up  to  a  certam  point — certainly 
up  to  the  limits  permitted  in  the  average  building  code — 
there  is  a  saving  accomplished  by  keeping  court  sizes 
small  if  by  saving  is  meant  gettmg  the  maxinnnn 
amount  of  rentable  space  for  a  given  e.xpeuditure  for 
land  and  building.  There  is  a  clearly  discernible  trend 
in    public    policy    toward    discouraging   this   practice. 


however,  not  because  the  change  wall  reduce  the  cost 
of  construction,  but  because  it  will  produce  hvmg  con- 
ditions more  nearly  in  accord  \vith  what  we  believe  is 
right  today.  Here  are  instances  where,  on  the  one 
hand,  a  reduction  in  cost  may  be  made  and,  on  the 
other,  an  increase. 

Instances  could  be  multiplied.  Take  the  case  of 
fireproofing.  As  a  result  of  more  intelligent  apprecia- 
tion of  how  much  fireproofing  is  necessary  for  a  given 
set  of  conditions,  required  thicknesses  can  be  reduced 
from  those  found  in  many  codes.  On  the  other  hand, 
the  buildmg  of  structures  estimated  to  last  as  long  as 
GO  years  and  greater  concern  for  the  safety  of  tenants 
are  held  to  require  fireproof  construction  in  instances 
where  it  was  not  required  before.  In  the  one  case,  a 
saving  is  accomplished,  and  in  the  other,  a  considerably 
greater  expense  than  formerly  is  incurred,  all  for 
perfectly  logical  reasons. 

Again,  the  iron  fire  escape  allowed  by  many  public 
authorities  is  on  its  way  to  oblivion,  convicted  of  being 
a  false  device  upon  which  to  rest  hopes  of  escape  from 
a  burning  building.  In  its  place  is  coming  the  enclosed 
stairway  protected  by  incombustible  walls  and  doors — 
at,  of  course,  greater  expense.  As  partial  compensa- 
tion, is  a  growmg  belief  on  the  part  of  some  designers — 
although  sanctioned  as  yet  to  a  veiy  limited  extent  in 
codes — in  the  sufficiency  of  a  single  enclosed  staii-way 
in  fireproof  buildings  of  limited  height  and  occupancy. 
If  permitted,  this  practice  not  only  saves  the  cost  of 
constructing  the  customary  second  stairway  but  pro- 
vides additional  rental  space  where  this  stairway  would 
have  been  located.  Again,  two  types  of  changes, 
both  probably  in  the  nature  of  improvement,  would 
have  directly  opposite  effects  on  building  costs. 

Even  though  no  money  savuigs  whatever  were  possi- 
ble, there  would  still  be  a  need  for  rationalizing  require- 
ments. There  are  other  savings  of  a  more  intangible 
nature  which  are  important.  One,  of  course,  is  the 
saving  ui  human  life  and  suffering  through  more 
effective  safeguards  that  have  been  developed  in  the 
light  of  increased  knowledge  and  experience.  Another 
is  the  saving  inherent  in  greater  freedom  for  designere 
where  this  can  be  granted  without  sacrifice  to  safety. 
Until  a  plan  is  actually  started,  it  is  difficult  to  visualize 
what  the  effect  of  a  given  requirement  will  be.  As  the 
outlmes  are  sketched  in,  however,  it  becomes  plain 
that  not  only  the  choice  of  materials  but  the  shape  of 
the  building,  the  arrangement  of  rooms,  and  the  general 
efficiency  of  the  plan  are  held  within  certain  hmits. 
Sometunes  these  hmits  are  too  rigid,  preventing  the 
most  intelligent  solution  of  the  problem  and  discourag- 
ing the  exercise  of  that  ingenuity  which  is  so  essential 
in  connection  with  low-cost  housing. 

Thus  far  we  have  examined  effects  of  building  code 
requirements  on  buDding  costs.     We  have  observed 
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that  these  requirements  are  one  of  a  large  number  of 
factors  affectmg  costs  and  that,  through  changes,  some 
cost  reductions  should  result,  but  that  other  desbable 
changes  may  offset  these  reductions  to  a  greater  or  less 
extent. 

Building  Codes  and  New  Materials 

Another  charge  made  against  builduig  codes  is  that 
they  interpose  a  wall  before  desirable  new  forms  of  con- 
struction and  prevent  these  forms  from  conferring 
their  benefits  on  tlie  public. 

This  is  a  serious  charge.  If  tliere  is  anything  that  is 
patent  today  it  is  that  flexibility  iii  adjustment  to  chang- 
ing conditions  is  worth  while.  It  is  to  be  taken  for 
granted,  however,  that  these  new  forms  of  construction 
should  be  ready  to  prove  that  they  are  safe  and  will 
remain  so. 

Exactly  what  is  the  situation?  This  can  be  deter- 
mined roughly  by  taking  a  sample  of  codes  now  in 
existence.  The  method  m  vogue,  where  the  matter 
is  mentioned,  falls  into  four  classes.  In  the  first,  full 
authority  is  vested  in  a  local  board  to  approve  or  reject 
the  material  or  construction.  In  the  second,  full 
authority  is  vested  in  the  building  official.  In  the 
third,  the  building  official  has  the  authority  but  adverse 
decisions  are  subject  to  review  by  a  board.  In  the 
fourth,  an  amendment  may  be  recommended  to  the 
code  by  an  official  or  board  after  suitable  investigation. 

It  appears  from  a  study  of  buildmg  codes  that  in 
many  cases  no  change  in  the  code  is  necessary  to  pass 
upon  a  new  material  or  construction.  In  these  cases, 
the  code  cannot  be  blamed  for  blocking  its  introduction. 
What  is  probably  giving  rise  to  complaints  is  the  lack 
of  adequate  machinery  to  carry  the  terms  of  the  code 
into  effect.  A  building  official  or  board  needs  several 
tilings  to  be  able  to  come  to  a  just  conclusion.  One 
is  a  series  of  standard  test  methods  by  which  the  prof- 
fered construction  may  be  subjected  to  rigorous  proof 
of  its  claims.  Another  is  the  availability  of  suitable 
test  machines  operated  by  completely  disinterested 
agencies.  A  third  is  protection  from  political  or  other 
pressure  which  would  tend  to  influence  the  completely 
impartial  nature  of  the  proceedings.  In  some  cases, 
the  officials  concerned  must  also  satisfy  themselves 
that  there  is  a  supply  of  qualified  workmen  who 
can  be  trusted  to  install  the  material  in  the  proper 
manner.  This  involves  some  system  of  examination 
and  licensing. 

For  the  codes  that  make  no  provision  for  dealing 
with  new  developments  in  construction,  there  can  be 
little  excuse.  As  promptly  as  possible  they  should  be 
altered  to  provide  for  the  sj^stematic  investigation  of 
claims  and  impartial  treatment. 


Low  Standards  for  Low  Incomes? 

It  has  been  said  that  the  imperfections  of  building 
regulations  are  periodically  rediscovered.  This  is  true 
in  the  housing  field  as  well  as  elsewhere.  It  has  resulted 
in  some  constructive  suggestions  and  also  in  some 
evidence  of  misunderstanding  of  the  nature  of  such 
regulations.  The  suggestion  has  even  been  made  that 
special  exemptions  from  code  requirements  be  allowed 
for  the  benefit  of  low-cost  housing,  either  by  passing  a 
special  code  of  building  requirements  for  the  benefit  of 
this  particular  type  or  by  specifically  excluding  such 
housing  from  the  operation  of  the  code.  It  is  worth 
while  to  ponder  over  these  proposals. 

Let  it  be  remembered  that  the  purpose  of  building 
regulations  is  to  protect  against  injury,  disease,  and 
death.  Proposals  to  make  special  dispensations  for 
the  benefit  of  low-cost  housing  are  a  way  of  reducing 
the  degree  of  safety  required  for  those  of  low  income 
below  what  is  enjoyed  by  those  in  better  circumstances, 
although  this  does  not  seem  to  be  fully  realized.  Such 
a  discrimination  against  the  less  fortunate,  made  in  the 
name  of  reduced  costs,  introduces  a  principle  foreign  to 
our  democratic  concepts.  Although  put  forward  with 
the  best  of  intentions,  its  effect  would  be  to  create 
a  stratification  of  degrees  of  safety  imposed  by  the 
State. 

What  is  probably  intended  is  that  all  building  code 
requirements  for  residential  construction,  of  whatever 
character  or  cost  group,  should  be  subjected  to  critical 
analysis  to  see  whether  legitimate  economies  can  be 
suggested  that  wiU  not  jeopardize  the  building  occu- 
pants. Such  a  proposal  has  merit  although  the  possi- 
bilities disclosed  are  likely  to  be  moderate  m  character. 
This  is  partly  so  because  the  same  proposal  was  made 
and  somewhat  the  same  ground  covered  about  15  years 
ago.  At  that  time,  the  country  was  emerging  from 
another  depression,  and  a  shortage  of  homes  was  becom- 
ing acute.  Building  regulations  were  criticized  for 
requiring  excessive  amounts  of  materials,  thereby  rais- 
ing costs  and  contributing  to  the  existing  difficulties. 
A  committee  of  experts  known  as  the  Department  of 
Commerce  Building  Code  Committee  made  a  special 
study  of  the  matter  and  issued  recommendations  per- 
mitting considerable  economies  as  compared  with  the 
then  existing  practices.  These  recommendations  were 
widely  used  as  local  codes  were  revised  and  were 
responsible  for  significant  savings.  A  revised  edition 
of  the  recommendations  was  issued  in  1932.  Events 
have  moved  so  rapidly  in  the  construction  field  that 
further  refinements  may  weU  be  possible.  It  would 
seem  wise  to  build  upon  this  past  work,  however. 

If  there  is  anything  wrong  m  a  particular  code,  the 
proper  procedure  is  to  demonstrate  the  fact  beyond 
argument  and  brmg  about  a  change  that  will  extend 
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its  protective  influence  equally  to  all  citizens  in  the 
community. 

Reflection  will  bring  out  that  a  requirement  is  held 
to  be  wrong  because  the  critic  thinks  it  is  so.  If  the 
critic  is  competent  technically,  and  others  equally 
competent  and  disinterested  agree  with  him,  the  odds 
are  Jhat  his  position  is  well  taken.  Even  then,  in  a 
matter  which  involves  personal  safety,  the  thought- 
ful critic  will  wish  to  check  his  judgment  by  consulta- 
tion with  those  who  have  made  a  special  study  of  the 
subject. 

Analysis  of  building  code  provisions  will  disclose 
that  they  consist  partlj^  of  matters  of  fact  and  partly 
of  matters  of  opinion.  That  a  masonry  wall  of  given 
characteristics  will,  on  the  average,  break  at  a  certain 
load  is  a  matter  of  fact  that  can  be  demonstrated  in 
the  laboratory.  That  a  factor  of  safety  of  four  should 
be  applied  to  take  care  of  variations  in  such  walls  as 
actually  constructed  is  a  matter  of  opinion.  That  a 
blank  wall  erected  several  stories  in  height  close  to  a 
lower  building  will  cut  off  a  proportion  of  the  light  of 
that  building  is  a  matter  of  fact.  That  setting  the  wall 
back  a  distance  equal  to  the  height  of  the  affected  build- 
ing will  provide  a  proper  amount  of  light  is  a  matter  of 
opinion. 

So  it  comes  about  that  the  ingredients  of  good  build- 
ing code  requirements  are  facts,  established  by  research, 
tests,  and  observation,  and  judgment  as  embodied  in 
a  consensus  of  men  possessing  adequate  training,  experi- 
ence, and  discrimination. 

Sources  of  Technical  Information 

For  facts,  we  turn  to  research  institutions,  such  as 
the  National  Bureau  of  Standards,  the  United  States 
Forest  Products  Laboratory,  the  Underwriters  Labora- 
tories, laboratories  of  state  universities,  and  other 
agencies.  For  judgment,  we  can  draw  on  the  scientific 
and  professional  societies,  such  as  the  American  Insti- 
tute of  Architects,  the  American  Society  of  Civil 
Engineers,  standardization  bodies  such  as  the  American 
Society  for  Testing  Materials,  the  American  Standards 
Association,  the  National  Fire  Protection  Association, 
and  similar  organizations.  By  following  this  procedure 
we  can  eliminate,  so  far  as  is  humanly  possible,  those 
proposals  which  arise  out  of  individual  eccentricities  or 
selfish  motives  and  arrive  at  basic  requirements  worthy 
of  universal  respect. 

The  serious  efforts  that  have  been  made  and  are 
being  continued  with  the  object  of  providing  more 
scientific  building  regulations  should  be  better  known. 
Mention  has  already  been  made  of  the  Department  of 
Commerce  Building  Code  Committee.  This  body, 
composed  of  nationally  known  architects  and  engineers, 
was  in  existence  for  13  years.     It  functioned  in  con- 


nection with  the  National  Bureau  of  Standards  which 
furnished  its  staff  and  performed  a  great  deal  of  neces- 
sary research.  Whenever  a  situation  was  encountered 
where  it  appeared  that  opinion  could  be  replaced  or  at 
least  made  more  rational  by  fact,  the  committee 
endeavored  to  bring  this  about.  For  example,  it  found 
that  loads  due  to  furniture,  equipment,  and  so  on,  were 
assumed  to  have  certain  values  in  particular  occupancies 
and  that  these  assumptions  varied  widely.  The  simple 
but  homely  expedient  of  weighing  such  material  in 
typical  occupancies  was  resorted  to.  In  the  case  of 
plumbing,  the  National  Bureau  of  Standards  was  asked 
to  undertake  an  elaborate  series  of  experiments  which 
pointed  the  way  for  reduction  in  pipe  sizes  and  elimina- 
tion of  certain  customarj^  features,  thereby  making  it 
possible  to  suggest  requirements  that  would  make 
plumbing  less  costly.  Reports  containing  recommenda- 
tions were  issued  on  small  house  construction,  on 
masonry  walls,  on  live-load  assumptions,  on  working 
stresses  in  building  materials,  on  code  arrangement,  on 
fire  resistance,  and  on  exit  facilities  for  buildings.  To 
a  greater  extent  than  had  been  the  case  hitherto,  these 
recommendations  represented  that  blending  of  scien- 
tific fact  and  expert  judgment  which  is  essential  to 
good  requirements.  More  than  3.50  municipalities  and 
several  States  have  made  use  of  them  in  preparing  or 
revising  building  regulations. 

The  successor  to  this  body  is  the  Building  Code  Cor- 
relating Committee  of  the  American  Standards  Associa- 
tion. Continuity  in  building-code  work  is  provided 
through  acceptance  by  this  later  committee  of  the  rec- 
ommendations produced  by  the  earlier  body  and  by 
definite  arrangements  for  bringing  recommended  code 
requirem.ents  abreast  of  modern  thought  as  the  need 
arises. 

Lender  the  procedure  of  the  American  Standards 
Association,  the  National  Electrical  Code  and  Safety 
Code  for  Elevators,  Dum.b-waiters,  and  Escalators 
have  achieved  national  acceptance  as  the  basis  for  local 
requirements.  There  is  no  reason  why  basic  building- 
code  requirenients  should  not  be  similarly  evolved,  given 
an  open  mind  and  a  disposition  to  cooperate  on  the 
part  of  those  concerned. 

The  thought  behind  the  procedure  of  the  association 
is  sunple  and  direct.  It  is  recognized  that  many  re- 
sponsible agencies — in  government,  in  architecture,  in 
engineering,  and  so  on — are  affected  by  such  a  matter 
as  building  regulations,  and  that  all  can  contribute 
toward  the  store  of  knowledge  from  which  should  come 
the  best  generally  acceptable  regulations.  Hence,  a 
guiding  committee  of  those  organizations  most  directh' 
concerned  is  formed.  Operating  under  this  is  a  series 
of  sectional  committees  each  dealing  with  a  specific 
subject.     Recommended    requirements    are  developed 


100 


National  Resources  Committee 


by  the  sectional  committees,  are  inspected  to  see  that 
they  are  consistent  and  form  a  well  integrated  series  by 
the  correlating  committee,  and  are  issued  for  general  use. 

The  National  Bureau  of  Standards  is  cooperating  in 
the  present  activity.  With  something  like  20  years  of 
intimate  contact  with  building-code  problems,  it  has 
accumulated  a  background  of  experience  in  this  field 
which  is  being  continuallj-  enriched  by  the  results  of 
testing  and  fundamental  research. 

From  this  description,  it  will  be  seen  that  the  ma- 
chinery for  producing  recommended  basic  require- 
ments is  well  organized  and  functioning  with  due  regard 
to  the  fundamentals  of  the  situation. 

With  reference  to  the  special  needs  of  housing,  ade- 
quate arrangements  are  also  in  effect.  The  last  Con- 
gress provided  the  National  Bureau  of  Standards  with 
a  special  appropriation  for  use  in  investigating  the 
properties  of  materials  used  in  low-cost  housing.  An 
advisory  committee  consisting  of  representatives  from 
each  of  the  Federal  housing  agencies  has  been  set  up 
which  has  outlined  a  program  including  special  atten- 
tion to  the  effect  of  obsolete  building  code  provisions 
on  low-cost  housing.  Studies  are  alreadj^  in  process 
designed  to  tie  in  with  laboratory  work  on  strength, 
fire  resistance,  and  other  properties  of  materials.  With 
the  facts  well  in  hand,  it  will  be  possible  to  make  defi- 
nite recommendations  regarding  code  provisions  which 
are  felt  to  stand  in  the  way  of  better  and  more  economi- 
cal construction. 

Thus,  not  only  the  long-term  aspects  of  improved 
building  regulations  but  also  the  immediate  and  acute 
ones  are  being  attacked  with  the  prospect  that  steady 
progress  will  be  made  in  this  phase  of  housing  activity. 

The  production  of  recommended  requirements  is  not 
enough,  however.  Two  steps  remain.  The  first  is 
to  adapt  general  basic  requirements  to  special  local 
conditions  where  this  is  necessarj'.  The  second  is  to 
get  the  new  requirements  actuall}^  adopted. 

How  Can  We  Get  Good  State 
and  Local  Regulations? 

Anyone  who  has  traveled  this  vast  country  cannot 
fail  to  realize  that  certain  modifying  conditions  take 
effect  in  different  regions.  The  relative  severity  of 
climate,  the  prevalence  of  earthquakes,  tornadoes,  and 
other  considerations  call  for  adjustments  in  general 
requirements.  Rarely  is  this  necessary  as  between 
neighboring  municipalities,  although  strictly  local  mat- 
ters such  as  the  delineation  of  fire  limits  must  be  locally 
determined.  For  the  most  part,  similar  requirements 
are  feasible  over  a  considerable  area  having  the  same 
general  characteristics.  Since  States  are  the  political 
units  having  jurisdiction,  this  points  to  consideration 
of  State  requirements  as  a  practical  way  of  removing 
unnecessary  local  variations. 


These  local  variations,  often  inexplicable  on  any 
reasonable  grounds,  have  been  a  source  of  complaint 
for  many  years.  Due  to  the  operation  of  various  forces 
such  as  the  standardization  activities  that  have  been 
mentioned,  they  are  less  today  than  formerly,  but  they 
still  represent  one  of  the  undesirable  features  of  build- 
ing regulation.  They  bear  with  particular  weighs  on 
those  manufacturers  who  are  working  on  the  problem 
of  prefabricated  housing  units,  since  the  advantages  of 
mass  production  in  a  central  plant  are  reduced  or 
destroyed  if  changes  have  to  be  made  to  meet  numerous 
special  requirements. 

Students  of  the  subject  have  proposed  an  arrange- 
ment for  building-code  requirements  that  follows  this 
sequence: 

(1)  Basic  requirements  are  developed  national^,  in 
the  manner  already  described. 

(2)  State  laws  are  passed  setting  up  State  boards 
empowered  to  draw  yp  detailed  regulations  good  for 
use  throughout  the  State  and  enabling  municipalities 
to  supplement  these  with  local  requirements. 

(3)  The  State  boards,  utilizing  the  basic  require- 
ments and  taking  cognizance  of  any  special  conditions 
that  apply  within  the  State,  draw  up  requirements  to 
the  extent  that  is  possible,  excluding  purely  local 
variations. 

(4)  To  these  State  requirements  are  added  any 
necessary  special  features  not  in  conflict  with  the  State 
requirements,  and  local  officials  enforce  the  combined 
requirements.  Outside  of  incorporated  areas  the  State 
requirements  also  apply. 

(5)  When  new  materials  or  methods  of  construction 
are  proposed  for  use,  they  are  subjected  to  appropriate 
tests  by  the  State  board  and,  if  approved,  may  be  used 
throughout  the  State  under  the  conditions  laid  down 
in  the  terms  of  approval. 

(6)  Basic  changes  to  meet  changed  conditions,  new 
discoveries,  and  other  developments  are  made  in  the 
State  regulations,  which  automatically  produces  a 
corresponding  change  in  all  local  codes. 

Such  a  procedure  would  stand  a  good  chance  of  being 
hailed  as  logical  if  it  applied  to  a  situation  where  nothing 
had  been  done  on  the  subject  before.  But  it  enters  a 
situation  where  there  are  already  some  fifteen  hundred 
local  codes  in  existence  which  have  grown  up  in  re- 
sponse to  accumulating  needs.  The  presence  of  these 
codes  naturally  has  resulted  in  traditions  and  attitudes 
about  building  regulations.  With  few  exceptions,  these 
traditions  and  attitudes  are  based  on  municipal  rather 
than  State  action. 

The  power  through  which  the  municipality  acts, 
however,  is  that  of  the  State  as  conferred  in  enabling 
acts  or  city  charters.  (There  are  some  modifications  in 
the  case  of  home  rule  cities.)  There  are  cases  where  the 
State  has  chosen  to  exercise  this  power  directly  with 
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respect  to  certain  kinds  of  occupancies.  Wisconsin, 
for  instance,  has  an  extensive  code  concerning  public 
buildings,  the  term  public  being  construed  to  cover 
buUdings  housing  three  or  more  families.  Ohio  also 
has  a  State  code  whose  provisions  also  extend  to  build- 
ings housing  three  or  more  families.  These  cases  illus- 
trate, however,  the  fact  that  the  adoption  of  a  State 
code  is  not  the  simple  solution  of  the  problem  that  might 
appear  to  be  the  case.  In  both  States,  there  are  numer- 
ous municipal  codes  having  elaborate  and  not  neces- 
sarily harmonious  requirements.  These  supplement 
the  State  code.  A  general  principle  in  such  instances 
is  that  the  local  code  may  not  weaken  the  terms  of  the 
State  code  but  may  be  more  restrictive  and  may  go  into 
greater  detail. 

Wliere,  then,  does  this  leave  the  proposal  to  simplifj' 
existing  procedure?  It  merely  emphasizes  the  fact  that 
the  State  requirements  should  be  fundamental  in  na- 
ture— such  things  as  working  stresses  for  materials,  fire 
protection,  exits,  and  so  on — while  the  local  require- 
ments supplement  these  with  provisions  for  depart- 
mental organization,  location  of  fire  districts,  and  other 
matters  of  local  concern.  It  leaves  unchanged  the 
principle  that  new  materials  should  not  have  to  run  the 
gauntlet  of  approval  in  each  individual  city  and  town 
but  should  be  dealt  with  on  a  State-wide  basis. 

Two  aspects  of  building  regulations  have  emerged 
from  this  discussion.  One  is  the  production  of  ade- 
quate technical  requirements.  The  other  is  creation 
of  a  rational  legal  system  for  putting  these  requirements 
into  effect.  Neither  one  can  do  without  the  other. 
A  theoretically  perfect  legal  system,  lacking  engineer- 
ing features  would  be  a  meaningless  empty  shell,  and  a 
collection  of  sound  engineering  requirements  would 
be  completely  ineffective  without  the  proper  legal  ma- 
chinery to  put  them  into  action.  Combined,  these 
two  phases  of  the  problem  represent  constructive 
achievement. 

Even  then,  the  chain  of  circumstances  that  leads  to 
adequate  safety  is  not  completed.  There  must  be 
proper  enforcement. 

Enforcement 

Proper  enforcement  involves  several  considerations. 


There  must  be  a  sufficient  force  of  trained  personnel  to 
check  plans,  make  inspections,  and  detect  violations  of 
code  requirements.  This  means  that  the  community 
involved  must  be  willing  to  pay  the  price  of  safety  by 
appropriating  a  sufhcient  amount  to  assure  adequate 
enforcement.  The  personnel  involved  shoidd  also  be 
protected  by  civil  service,  to  the  end  that  impartial 
administration  may  be  the  rule,  with  no  necessity  of 
yielding  to  pressure  for  special  concessions  in  order  to 
keep  one's  job.  Men  who  are  conscientiously  trying 
to  protect  the  public  and  whose  disagreeable  duty  it  is 
sometimes  to  say  "No"  when  safety  is  imperiled  shoidd 
not  be  harassed  by  insecurity  of  office  and  should  be 
removable  only  for  cause.  The  fate  of  the  structure 
of  building  regulations  rests  on  the  character  of  the 
officials  whose  duty  it  is  to  administer  them. 

Something  should  be  said  of  the  limitations  of  build- 
ing codes  lest  an  impression  be  left  that  a  good  code 
properly  enforced  will  assure  satisfactory  housing. 
Buildings  may  be  sturdily  built  in  strict  conformity  to 
code  requirements  and  yet  leave  much  to  be  desired. 
They  may  be  poorly  planned,  unattractive  in  appear- 
ance, and  provided  with  cheap  finish  and  trim.  Such 
characteristics  may  doom  them  to  early  obsolescence 
and  encourage  the  deterioration  of  the  neighborhood 
into  a  slum.  The  police  power  can  do  much  to  prevent 
undesirable  construction  but  it  is  not  a  substitute  for 
intelligence  on  the  part  of  designers  and  integrity  on 
the  part  of  builders.  There  is  a  field  beyond  it  in  which 
good  building  practices  must  be  fostered  through  public 
education  and  through  the  standards  imposed  by 
lending  agencies  as  a  condition  for  making  loans. 
These  supplementary  measures  are  a  highly  important 
part  of  any  well  planned  program. 

In  conclusion,  it  may  be  said  that  the  direction  to  be 
taken  with  respect  to  building  codes  as  they  bear  on 
housing  is  reasonably  clear:  Promote  a  better  under- 
standing of  the  nature  of  these  regulations;  support 
the  work  that  is  going  on  to  produce  improved  technical 
requirements;  work  for  a  more  unified  legal  structure 
which  will  prevent  undesirable  overlaps  and  inconsist- 
encies; and  lastly  give  encouragement  to  a  finer  ad- 
ministrative system  which  can  enforce  requirements 
without  fear  or  favor  in  the  public  interest. 
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